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Stanton, W. J., 60.

Stephens, Henry, 350.

Stohr, S. E.. 382.

Stovel. Russel W., 350.

Storey, W. B., 382.

Strickland, S. G., 60.

Strong, J. M., 349.

Sutton, A., 124.

Tawse, R., 381.

Taylor. Ezra S., 124.

Tegtmeyer, A. R., 349.

Thacker, C. N., 253.

Thompson, V. J., 285.

Thomson, Henry W., 60.

Thornton. Henry, 188.

Tillett, G. H., 381,

Traugott, A. M., 221.

Tripp, Gen., 157.

Trotter, C. E., 381.

Turner, L. H., 27.

Turner, R. H.,- 381.

Uhr, I. A., 381.

Utley, E. H'., 156.'

Vauclain, S,'..W.', 92, ISR.

Velasco, J. It.. 124.

Viele, S. M.,.^49.

Walker. James. 349. .

Wallace. Frank G., 156, 381.,

W.ilt. James, 286

Webb. George H., 22U,
Webb, W. L., 156. '

Weeks, Charles W., 26.

White, N..P., 38ili'.

Whitehead, Charles N., 124.

Whitman, C. L., 349.

Whitlenberger, F. E.. 188.

Wienke. Henry K.. 26.

Williams. W. H.. 156.

Willoughby. J. E.. 381.

Wink. I.. R.. 318.

Wolcott, W. II., 318.

Workman, 1. A., 92.

Worman, H. 1... 188.

Woodin, W. H., 318.

Woods, A. A., 188.

Wymcr, C. J., 349.
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Yappen, A., 60.

Ytamans, Oiarlcs W.. 60.

Young, C. n.. 188.

Young, C. D., 60.

Young, J. H., 124.

Zimmerman, K. C.. 221.

Portraiti:

Rarnum, M. K., 350.

Barry, T. J.. 165.

Burnett, R. N.. 27.

Chambers, C. E., 195.

Cook, Howard P„ 253.

Dunllcy, W. O., 125.

Farmer, C. C, 93,

Fralich. John S. Y., 93.

Hedlcy, Frank, 350.

Hines. Walker D.. 61.

Hodgins. George S., 62.

Mears. Frederick, 285.

McManamy, Frank, 36.

Miller. Charles, 189.

North, L. A., 303.

Slovel, Russell W., 350.

Sinclair, Angus, 28.

Tollcrton, W. J., 200.

Turner. L. H., 27.

\auclain, Samuel M., 92.

W.ilkcr. F.dmund H., 207.

•Pacific Type Locomotive Chart. Details of Parts.

333, 377.

Patent Office. Reconstruction of the, 208.

Pay by Classification, 369.

Peat, 12.

Peat Fuel. The Preparation of, 12.

Pennsylvania Railroad System, 185.

•Piston Rod Lubricator and Packing, Improved.

236.

•Powdered Fuel, 204, 261.

Powdered Peat on Locomotives iti Sweden, 108.

Power and Responsibility. 368.

Power Plants, Modern Railroad. 241.

Preservation of Railway Ties, The, 73.

Pulverized Coal, 249.

Pulverized Coal in Brazil, Use of, 292.

Purimachos. A Desirable Cement. 91.

Railway Business Association. 47.

Railroad Equipment, The Standardization of, 332.

Railroad Equipment Notes, 31. 63, 94. 127. 158,

190. 222.

Railroad Executive Committee. 2.

Railroad Men Winning the War, 69.

Railroad Problem, 255.

Railroad Problem. Rankers, Discus.^ng the, 138.

Railroad Problem, Solving the, 144.

Railroad Problem, Today's, 66.

Railroad Rolling Stock in France, 332.

Railroad Service. Women in, 15.

Railroads. .Another Word about the, 81.

Railroads. Mr. Shonts on the, 47.

Railroads, The Future Status of. 90.

Railroad Trade with South America, 15.

Railroads, Theodore H. Price on the, 47.

•Rapid Transit on Revised Principle, 55.

Responsibility. Joint, 91.

Return of the Railroads, The, 208.

Rivet, The .American, 13.

Rustless Steel, 209.

Shop Appliancei:

•Air Cylinders, Lubrication Device for, 220.

Annealing Steel, 71.

'Babbitting Furnace, 343.

Bells, Cleaning and Oiling, 91.

Blue Print. Waterproofing, 87.

Blueing Iron or Steel, 109.

Brazing Solder. 109.

Bronzing Cast Iron, 109.

Drilling Job. 109.

Drills, Cooling, 87.

Files, To Resharpen, 155.

*Flue Sheets. Cutter for Superheater Boiler, 152.

Growth of Cast Iron, Preventing the, 252.

Hammer. Cotter Pin, 263.

Hammer, Hardening a, 46.

Key-scat Milling Machine, New Type of a, 79.

Lacteal Lubrication, 109.

'Lifting Jacks, Double Man Principle Applied
to, 220.

•Lifting Shaft Journal, Device for Machining,
239.

Metal Polish. 78.

Nickel Plating, 109.

Oil Stones, Lubricant for, 89.

Polishing for Brass, 121.

•Sand Blast for Cleaning Flue Sheets, 252.

'Screw Cutting, Die Head, Improved Auto-
matic, 182.

Steel Blackening, 88.

Steel Tools, Tempering, 12.

Sticking Gaskets. 143.

Storage Batteries, Quick way of opening, 143.

Stud, Removing a Refractory, 155.

Tapping. Hard Metal, 141.

Threading. Reducing Friction in. 76.

Tools, Small, 32.

Track Chisels, Tempering, 74.

•Wash Wagon, Portable Locomotive Boilers, 183.

Safety Appliances, 197.

Safety Devices for Locomotives, Application of,

271.

Safety Drive, The, October, 337.

•Sand Bags, Train protected by, 213.

Scholarships, The Ryerson, 95.

Science of Practical Use? Is, 48.

Scrap Heap, The. 141.

Scrap. The Use of, 147.

Shop Foreman, The Ideal, 15.

Shop Management, 176.

Siberia, Railways in. 76.

Slag. Railroad Embankment of Molton, 15.

Smoke Prevention, Fuel Economy and. 201.

Snap Shots, by the Wanderer, 230. 347, 367.

Soldiers. An .Appeal for the Returned. 369.

Soldiers and the Railroads, The Return of the. 81.

Snow Plow. Pilot, 281.

South America, Railroad Trade with, 16.

Sparks, l.cicomotive. lOS,

Specifications for Material. 274.

Standards of Recommended Practice. 196.

Staybolts, 14.

•Staybolts. The Deflection of, 321.

"Steam Pipe Water Trap. Locomotive, 45.

Steel Rails. Heavier. 78.

•Stoker. Distinguishing Feature of the Westing-
house Underfed, 44.

"Stoker, New Design of Locomotive, 68.

Stokers and Economy, Mechanical, 272.

Stone Franklin Company. 187.

Superheater Locomotive, 202.

Superheaters for Stationary Power Plants, 262.

•Supoly Manufacturers .Association, 207.

Tank Cars. 199.

'Tanks, New Design of Storage, 134.

•Tanks, Bracing Locomotive, 300.

Testing Materials, American Society for, 219.

'Tests of Locomotives for Fuel Losses. 169.

'Tests of Materials, Specifications and, 196, 201.

Thinking before Acting. 337.

Ties, Improved Railroad, 263.

Ties, The Preservation of Railway, 73.

Tool Foremen's Association, Annual Convention
of the .American Railway, 315.

•Tool Steel, Physical Tests of a New, 146.

Tools Used in Shops. Proper Inspection of, 380.

Traveling Engineer and Fuel Economy, The, 238.

Traveling Engineers' Convention, 304.

"Trucks, Design and Maintenance of, 172.

•Tubes, The Burning of. 356.

Tunnel, The Channel, 217, 305.

Tunnel in Japan. Proposed. 217.

•Turntable E.tlension, A. 236.

Valve Chambers. Carbonization of, 203.

•\'alve. Double Ported Piston, 234.

•Valve Gear. The Baker Locomotive. 114, 225.

Valve Gear, The Walschaerts Locomotive, 135.

Valve Gear, The Young Locomotive, 224.

Valve. Packless. 32.

•Valve. The Allen Slide. 315.

\alve Snap Rings, The Use of Bronze for, 204.

Vapor Valve, Gold's Combination, 215.

\ehicular Tunnel under the Hudson River, 342.

w
Welding Department;

•Cast Iron most suitable metal to start on. The
Welding of. 120.

Details as to Electric Welding Systems, 346.

Filling Cavities by the Oxy-Acetylene Process,
233.

"First Principles of Arc Welding with -MeUl
Electrodes, 373.

•Gas Welding Methods, 24.

'Locomotive Fire-Box Repairs, 270.

"Operating and Adjusting the Welding Torch,
77.

'Plastic -Art of Welding, The. 174.

•Preheating Work for Oxy-Acetylene Welding,
184.

"Railway Service. Welding in, 25.

Sheet Metal Welding in Railroad Shops, 214.

'Steel Castings, The Welding of, 142.

'Systems of Electric Welding, 316.

'Truck Side Frames, Bolsters and Arch Brasi
Welding, 198.

"Welding Unit, New Design of, 281,

Wage Demands, Consideration of, 272.

Wages, Increase in. 143.

Water Circulation. 49.

•Water Glasses, Rectifying, 107.

Water, Hard, 152.

•Water Trap. Locomotive Steam Pipe, 44,

Westinghouse Air Brake Company, Annul
Meeting, 125.

Westinghouse Electric Mfg. Company, NotaU
Achievement of, 376.

Westinghouse Home Building Company Orgai
ized, 289.

Westinghouse Scholarships, 175.

•Westinghouse Underfeed Stoker, Featui

of, 45.

•Wind Resistances, 246.

Women Employed by the Railroads, 273.

•Women in Railroad Service. 15.
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Lift Span Bridge Over the South Branch of the

Chicago River, No. 458, Pennsylvania Lines

The success which has attended the op- balanced by two counterweights of 800 40 tons each. The four sheaves on the

eration of the lift span bridge over the tons each. top of each tower weigh 31 tons each and
south branch of the Chicago River, near As shown in our frontispiece the new are the largest of their kind so far built.

19th Street, known as Bridge Xo. 458, span is supported by two towers, the lift They are 15 ft. pitch diameter and each

Pennsylvania Lines, marks it as not only being 112 ft. The Guveniment required pair carries sixteen 2;4 ins. plow steel

the largest structure of its kind, but in that the lift span should be erected 120 ropes, each weighing with its sockets

all likehood as the most durable. The ft. above the river, the normal clearance about 2.000 lbs.

1I.\.\.SVI,VANIA LINES, VIEW FROM CANAL STREET BRIDGE, rulCAGO, IIJ..

bridge carries the double track of the

Pennsylvania Lines, and in addition will

be also used by the Chicago & Alton, and

the Pcrc Marquette. The iraflfjc at pres-

ent will involve lifting and lowering at

least 1,500 times a year, the movable por-

tion weighing 1,600 tons, which is countcr-

of the span when lifted. There was noth-

ing unusual in the erection of the towers,

the derricks being stepped up from story

to story according to practice common for

similar structures. The heaviest pieces on

them are the bottom sections of the vert-

ical legs next to the lift span which weigh

The span erection was carried on with

two A-frame derricks, the work progress-

ing on the two sides simultaneously. Only

enough falsework to carry the end panel

of the span was first set from the towers,

and after the erection of these panels the

derricks were moved from the towers to
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their lirst posiiions on tlie span, directly

above the two sway frames nearest the

ends. To regulate the temporary camber

to suit the erection of the last pieces of

l(i|> olmril. four hydraulic jacks were set
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Mountain Type Locomotives for the Atchison,

Topeka & Santa Fe
in June of 1918, The Baldwin Locomo-

tive Works completed two Mountain

(4-8-2) type locomotives for the Santa

Fe System. These engines, although dif-

fering somewhat in their construction,

are generally similar in design; and they

each exert a calculated tractive force of

54,100 lbs. They have the road numbers

3700 and 3701. The former is a coal

burner and is equipped with Baker valve

gear; while the latter is an oil burner,

and is equipped with \\ alschaerts gear.

There are a number of other differences

in constructive details, to which reference

will be made.

The two boilers are alike, apart from

the changes incident to the use of differ-

ent fuels. .\ conical ring is placed in the

middle of the barrel, increasing the shell

diameter from 82 ins. at the front end to

96 ins. at the throat. The firebox has a

combustion chamber 45,'-4 ins. long. Eire-

the auxiliary dome is farther forward on
the conical ring. This dome is placed on
the left-hand side of the boiler, over a

17-in. opening, whose center is 14 ins.

from the longitudinal boiler center. The
opening thus clears the dry pipe, and per-

mits easy entrance to the boiler for in-

spection or other purposes.

For locomotives of this capacity, the

wheel diameter is comparatively large

and the stroke is short. The proportions

are such that excessive piston velocities

will be avoided within the range of speeds

at which these engines will run ; while

the excess pressure on the rail, due to

the centrifugal effect of the counterbal-

ance, is kept within reasonable limits by

using comparatively light reciprocating

and revolving parts made of special ma-

terials. The piston heads are steel cast-

ings of dished section, while the piston

roil^. main and <ide rods, and main crank

moved to opposite ends of the quadrant,

regardless of the speed with which the

lever is moved.

The reversing valve consists of a cast

iron housing cast with integral arms to

support the quadrant, and forms the ful-

crum or pivot point for the eye or lower

end of the reverse lever. Within the

housing or casing, is a single rotary valve

of brass, requiring but a small force to

rotate it on the seat for the admission

and exhaust of the compressed air or

steam to and from opposite sides of the

power cylinder piston.

The leverage obtained through the re-

verse lever and counections is much more
than is required for the easy operation

of the valve, but it is so designed to put

the U-ver handle at the most convenient

point within reach of the operator. The
maximum stroke of the power cylnder

piston is 18 ins., which may be adjusted

t.\Gl.\E FOR THE S.\.\TA FE.

brick tubes are used in both the boilers,

and the coal burning locomotive is

equipped with an arch, and also with a

power-operated grate shaker and fire-

door. A Duplex mechanical stoker is ap-

plied. The standard arrangement of

Santa Fe oil-burning equipment, with

Booth burner, is used on engine 3701.

The superheaters are of the same size as

those used in the 3160 class of Mikado
or 2-8-2 type locomotive in service on

iie Santa Fe.

Flexible stay-bolts are applied in the

breaking zones in the sides, back and

throat of the firebox, and in the sides and

bottom of the combustion chamber ; while

four rows of expansion stays support the

forward end of the combustion chamber

crown. In tbe case of such of the ex-

pansion-stays as cannot be placed radially

to the outside shell, bosses are electrically

welded to the roof sheet in order to pro-

vide a sufficient number of threads for

the stay-bolt sleeves.

The main dome is placed immediately

1 front of the combustion chamber, while

pins, are of Nikrome steel. The piston

rods are extended. The cross-heads in-

terchange with those of the 3160 class

Mikados, and are of the Laird type, with

comparatively light bodies of .40 carbon

steel. Fifty per cent, of the weight of

the reciprocating parts is balanced. The

driving-wheels are fitted with Mansell tire

retaining rings.

Locomotive Xo. 3700, with the Baker

valve motion, is equipped with piston

valves of the Sania Fe standard design

and with ihe Ragonnet type "B" power

reverse mechanism ; while locomotive X^o.

3701, which has the Walschaerts motion,

is equipped with the American Balance

Valve Co.'s piston valves, and with the

Lewis power reverse mechanism.

This device, which should be piped for

compressed air or steam, consists of a

reversing valve and a power cylinder, the

piston of which is connected by a reach

rod to an arm of the locomotive valve

Kcar reverse shaft. The valve gear will

be reversed from one full gear position

to the other when the reverse lever is

between 15 and 18 ins. by means of the

slotted rocker arm carried by the cylinder

head bracket. Changing the pivot point

of this arm by means of an adjusting

screw in the rocker shaft does not neces-

sitate blocking out any tceih in the re-

verse lever quadrant, the range of the

reverse lever from full gear forward mo-
tion, to full gear backward motion, being

constant, regardless of the maximum pis-

ton stroke secured through changing the

ratio of the upper and lower arms of the

rocker.

The running gear details include sev-

eral features of interest. The main
frames have a width of 5'/z ins.; and the

upper and lower frame rails, between ad-

jacent pairs of the driving pedestals, are

united by vertical ribs, which are cast

in one piece with the frame and greatly

increase its strength in a vertical direc-

tion. These ribs support the eciualiring

beam fulcrum pins. The frames are

braced transversely at each pair of driv-

ing pedestals, and also midway between

the pedestals. Long journals of the



KAILWAV AND LOCOMOTIVE EiNGINEERING. January. 1919

"Cole" [i.-itterii art used on the second or

main driviuK axle, and the shoes and

wedges interchange with those of the

3160 class, Mikados. The rear frame is

of the Commonwealth cradle pattern ; and

it is used, in this case, in combination

with the Delta trailing truck. Locomotive

No. 3700 is ciiuipped with a leading truck

of the [economy constant resistance type

;

while ihc leading truck of -No. 3701 has

ihrce-point suspension swing links and a

one-piece, cast steel frame in lieu of the

built-up design of frame generally used.

The guide-yoke and valve motion

bearer of each locomotive are braced to

the boiler by heavy wrought iron rods,

which have jaws on their upper ends, and

are pinned to brackets studded lo the

boiler shell. These brackets are fitted

against external liners, which are riveted

to the boiler. Ample strength is thus

provided in a vertical direction, while

provision is made for lateral movement
due to the expansion and contraction of

the boiler shell.

The tenders have six-wheel trucks and

one-piece, cast-steel frames ; and the de-

tails interchange with those of the

Mikado type, previously mentioned.

Although these locomotives represent a

type that is new to the Santa Fe System,

and arc in a certain sense experimental,

their design is based on that of locomo-

tives that are giving satisfactory results

on this road, and no radically new fea-

tures are embodied in their construction.

I'ew railways in this country present

more diniciilt operating conditions than

the mountain divisions of the .Xtchison,

Topeka & Santa Fe Railway, where there

is an excellent field for demonstrating

the capacity and efficiency of the Moun-
tain type in heavy passenger service.

Some of the principal dimensions are ap-

pended for reference. Cylinders, 28 x 28

ins. Valves, piston, 15 ins. diameter.

Boiler, conical wagon-top type ; diameter,

i^'l ins. ; thickness of sheets, ^ and %
ins. ; working pressure, 200 lbs. ; fuel, oil

;

staying, radial. Fire box, material, steel

;

length, 122J4 ins.; width, 84^4 ins.; depth,

front, 91!/2 ins.; depth, back, 77% ins.;

thickness of sheets, sides, back and crown,

H in?- ; tube, 9/16 ins. Water space, front

and sides, 3 ins. ; back, A'/i ins. Tubes,

diameter, S'A and 2'i ins.; material, the

5.'^-in. tuljes are of steel, the Z'A-in. tubes

are of iron ; thickness, the S'/i-in. ones

are No. 9 W. G. ; the 2!4-''i- ones are

No. 11 W. G. ; there are 43 of the S^i-in..

and the 2^-in. tubes are 253; length, 21

ft. ins. Heating surface, fire box, 243

sq. ft. ; combustion chamber, 90 sq. ft.

;

tubes, 4,416 sq. ft. ; lirebrick tubes, 38 sq

ft.; total, 4,790 iq. ft.; superheater, 1,086

sq. ft.; grate area. 71.5 sq. ft. Driving

wheels, diameter, outside, 69 ins. ;
jour-

nals, main, 12 x 20 ins.; others, 11 x 12

ins. Engine truck wheels, diameter, front,

33 ins.; journals, 7 x 12 ins.; diameter,

back, 47 ins.; journals, 9 x 14 ins. Wheel
base, driving. 18 ft. ins.; rigid, 18 ft

ins.; total engine. 39 ft. 5 ins.; engine

and tender, total. 76 ft. 8^ ins. Weight,

on driving wheels, 227,700 lbs. ; on front

truck, 65,700 lbs.; on back truck, 60,500

lbs. ; total engine. 353,900 lbs. ; engine and

tender, total, 567,600 lbs. Tender, 12

wheels, 33 ins. diameter; journals, S'/i x

10 ins.; tank capacity, water, 12.0G0 U. S.

gals. ; oil, 4.000 U. S. gals.

United States Box Car for the Chicago & North

Western Railroad
The box car which we have the satis- length over striking plates, 42 ft. V/2 ins.; Cubical capacity, 3,098 cubic ft.; light-

faction of showing our readers this month width over eaves, 9 ft. 4 ins. ; width over weight, 45,800 lbs. ; nominal capacity, 80,-

—January, 1919, is a car built by orders of all, 10 ft. 2^ ins. ; height from rail to top 000 lbs. ; total weight, 132,000 lbs. ; max-
tlie United Stales Railroad Administra- of eaves. 12 ft. lO^ins. ; height from rail in^um load limit, 86.200 lbs. The car is

BOX CAR FOR THE CHICAGO & NORTH WESTERN RAILROAD.

tion and allotted to the Chicago & North
Western Railroad.

It is a 40-ton capacity, double sheathed

box car. Length inside, 40 ft. 6 ins.

;

width inside, 8 ft. 6 ins. ; height inside, 9 ft.

from the floor to under side of car lines;

to top of brake mast, 14 ft. 1>4 ins.; height

from rail to top of running board, 13 ft.

6^ ins. ; distance from center to center

of trucks, 31 ft. I'/j ins.; height from

rail to center of coupler, 2 ft. 10j4 ins.

It is lettered on the side as follows:

well huilt so as 10 fully meet the United

States Railroad Administration require-

ments embodied in specifications and

drawings for a car of this class, in so far

as the kinds and qualities of materials

which are used. It is equipped with the
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Murphy X L outside galvanized rooting,

furnished by the Standard Railway Equip-

ment Co. The ends of the car are of the

Murphy corrugated design, handled by

the Standard Railway Equipment Com-

pany and manufactured by the car build-

ers, the American Car and Foundry Co.

The draw bars are MCB type D, 6x8
ins. shank. The draw gear is the Sessions

Standard Platform and Coupler Co. type.

The air brakes are the Westinghouse K C
10-12. The angle cock supports are the

special design of the Western Equipment

Co. and center sills are the fish belly type

with cover plates. The body bolsters are

built up of pressed pan-shapes with upper

and lower cover plates. Safety appliances

are in accordance with United States re-

quirements. The truck sides are the And-

dews type, cast steel, manufactured by

American Steel Foundries. The truck

bolsters are made of cast steel, United

States Standard design, and the brake

beams are Simplex, Master Car Builders

No. 2. The oil boxes are malleable iron,

manufactured by National Malleable Cast-

ings Co. The side doors and uncoupling

device is that from Standard Railway

Equipment Co. The side doors are manu-

factured by Union Metal Produce Co.,

and the uncoupling levers by the Material

Appliance Company.
Some railways are not favorable to a

double sheathed box car and it is often

said that this is based on the following

and other reasons, but the C. & N. W.
car, which we illustrate here is a single

sheathed car. A car of the double sheathed

kind with steel underframe and sides suf-

ficiently strong to prevent bulging, causes

additional weight and strength to be put

in the side framing of the car, which tends

to increase the weight of a car built of

such height as all these standard cars are,

goes beyond that which is justifiable for a

car of 80,000 lbs. capacity. The lower ends

01 posts and braces on a double sheathed

car must necessarily be secured to the side

sill or side sill framing in such a manner

as to be somewhat insecure when com-

pared with the more secure manner in

•v/hich a car of the single sheathed type can

have posts and braces secured to the side

sill construction. The manner in which a

double sheathed car has the siding secured

to the frame by nailing on the outside with

all internal pressures against it, tends to

force it away from the frame and trouble

has often been occasioned with cars of this

class in having the sheathing or siding

come loose from the frame. The floor in

this car is 2/4 ins. in thickness and is not

.supported between the center sill and the

side sill. The single sheathed car, here

illustrated, is a serviceable vehicle and will

no doubt give a good account of itself. It

has a good businesslike appearance.

The general dimensions are as follows

:

Length inside, 40 ft. 6ins. ; width inside,

8 ft. 6 ins. ; height inside, 9 ft. ; length over

striking plate, 42 ft. lyi ins.; width over

eaves, 9 ft. 4 ins. ; width over all, 10 ft.

lyi ins. ; height from rail to top of car

eaves, 12 ft. 10^ ins. ; height from rail to

top brake mast, 14 ft. 1^ ins.; height from

rail to top running board, 13 ft. 6% ins.

;

distance center to center of trucks, 31 ft.

lyi ins. ; height from rail center of coupler,

2 ft. 10^2 ins. ; height from rail bottom of

center sill, 2 ft. 4'/^ ins. This car has full,

all-steel underframe, with fish-bellied cen-

ter sills ; steel reinforced superstructure,

and is equipped with three-section corru-

gated, horizontial steel ends. It is also

equipped with Carmer coupler release rig-

ging, friction draw gear, and key con-

nection coupler to draw gear, and the

trucks are equipped with anti-friction side

bearings. The material and construction

may be said to be of the best.

Development and Construction of Standard Couplers

-Among the various mechanical ap-

pHances that have been introduced and

perfected during the last thirty years of

railroad experience, there is probably

none that has represented the amount of

detail work that has been performed by

various committees of the Master Car

Builders' and Master Mechanics' Asso-

ciations. Beginning in 1888, efforts were

made to establish a standard contour line

on the coupler. From 1890 to 1899

gauges extending the various dimensions

were ordered. This was inevitable ow-
ing to the constantly increasing weight of

tpotive power and increase of tractive

power. Underneath unlocking devices

operating with an upward movement arc

of comparatively recent origin. Details of

methods and results of tests involved

much outlay of expensive experiment.

Striking plates and other devices of suf-

ficient strength to avoid deformation had

to be applied, and even in these lesser de-

tails the variety of opinions had to be

clarified by experience and submitted to

the usual test of letter ballots, which has

been found to be a convenient method of

solving disputed questions, and very help-

ful in guiding the various committees to

popular conclusions.

As may be readily imagined the manu-
facturers were not idle in presenting

their rival claims to superiority, and even

with the slight variations in parts, all of

which even admitted to possess some

particular merit, there was no end of con-

fusion occurring when collisions sufficient-

ly forceful to distort the coupler, and no

other coupler could be applied except one

of that particular design which was not

always at hand. A book could be filled

describing these disasters, and it would

make good reading, as showing the abso-

lute need of standardization of mechan-

ical appliances.

Out of this maelstrom of mixed

mechanism perhaps the most important

committee engaged in the wearisome work
was appointed, and after four years of

experimenting, and compromising, the

Committee were led to adopt what is

known as type "D" coupler. This was
selected at Altoona, Pa., by a committee

of the M. C. B. Association in May, 1916.

R. L. Kleine, of the Pennsylvania Rail

road, was chairman of the Committee, and

his untiring zeal in the work was the

theme of universal praise among all who
knew of his intelligent activity in the

work. He was ably assisted hy his co-

workers, whose names are a guarantee of

their capabilities embracing as it did such

experienced engineers as G. W. Wilder,

F. W. Brazier, F. H. Stark, J. W. Small,

A K. Manchester and J. A. Pitcher.

The Committee admitted their obliga-

tions to the coupler manufacturers who
worked jointly with the Committee, and

particularly tc the American Steel

Foundries and the National Malleable

Castings Company for their testing ap-

paratus, which they furnished together

with operators, gratis, and to J. T. Wallis,

general superintendent motive power, for

the testing facilities, couplers, material

and expert assistance furnished to carry

out the tests and investigations, also to the

New York Central Railroad for the test

couplers furnished, and also to the Rail

way Supply Men's .Association for valu-

able spaces for the various exhibits of the

results of the experiments.

It may be added that during the period

ill which the ex|)eriments were conducted

under the supervision of the Committee,

the Manufacturers Association spent over

$200,000 in assisting in the work of the

Committee and the railroads spent $100,-

000 approximately, in carrying on the

work.

The benefits that have already accrued

to the railroads of the country as the re-

sult of the adoption of a standard are so

far-reaching and important that the lead

ing mamifacturers recognized that the

immediate interests of the individual

cciuplpr manufacturer should be subordi-

nated thereto, and the following firms

made announcements that they had

promptly provided complete equipment of

flasks, patterns, core-boxes, gauges, and

other essentials to supply the require-
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mciiis of the railroads uitli the new
coupler ill large quantities : American
Steel I-'oundries ; the Buckeye Steel Cast-

ings Company, (iould Coupler Company,
thf McCoiiway & Torley Company, Mon-
arch Steel Castings Company, and the Na-
tional Steel Castings Company.
The standard coupler, as is well known,

weighs approximately 400 lbs. It repre

sents an increase in weight over the old

types of 33 1/3 per cent., and has brought

about 100 per cent, increase in streuKth

« ith the n)aterial remaining unchanged.

The inspection of the couplers has also

FIG. 1.

been centralized by the creation of a

General Inspection and Test Bureau for

all the railroads. This is under the con-

trol of the Master Car Builders' Associa-

tion. This has admitted of the employ-

ment of inspectors exclusively on this

class of work, who are familiar with

coupler requirements to a degree not pos-

sible in the care of inspectors from the

test departments of various railroads, in-

FIG. 2.

specting a great variety of material. In

this way the cost of inspection is re-

duced to a minimum.

In regard to the design and distribution

of gauges and masters, the specifications

require that they are to be used not only

for the complete coupler, but also for the

different parts. In this way there will be

no doubt as to the interchangeability,

proper fitting, and operation of the coup-

ler. These gauges have been submitted

by letter ballot and were adopted in

August, 1918, the result, generally speak-

ing is, that the standard coupler, is not

only the best hitherto manufactured, but

it is possible to produce the coupler at a

lower cost than could have been under

any other conditions.

Coming to the details of the operation

iif the standard "D" coupler, they are

shown as arranged for top operation in

(•"igs. 1 and 2. The essential parts are

the body 1, knuckle 2, lock 3, knuckle

thrower 4, and knuckle pin 5, each of

which, except the body, remains un-

changed for either type of operation.

When equipped for tip operation the

ifter 6 is used, and when in locked posi-

tion, as in Fig. 1, the lock rests upon the

top of one end of the knuckle thrower 4,

and its head is located between the knuckle

tail and inner guard arm wall as shown-

in Fig. 2. To lockset the lock it is lifted

by the top of lifter 6, until lockset a

on the leg of the lock becomes level with

the top surface of the knuckle thrower,

whereupon the leg of the lock tips rear-

wardly and seats upon the knuckle throw-

er. In either top or bottom operating

forms the lock is lifted at a point to the

rear of its center of gravity so that there

is always a tendency for the leg of the lock

to swing rearwardly as soon as the lock

is lifted. To throw the knuckle the lock

is lifted, above its lockset position until

the fulcrum b upon its forward side

strikes the shoulder c within the coupler

head. The vertical movement of the lock

is stopped by this contact, and the lock is

thereafter freed to rotate about its ful-

crum, which gives the lock leg a positive

rearward movement, which in turn rotates

the knucle thrown about its trunnions d.

The tip <• of the thrower contacts the

shoulder f on the inside of the knuckle

and and throws the knuckle open.

The lock-to-the-lock or anti-creep func-

tion is obtained in the top operated form

by the co-operation of the lock lifter with

the rear wall of the coupler head as shown

in Fig. 1. When the parts are locked the

lifter slides rearwardly in the lock until

its projection g underlies the lower edge

of the rear wall of the coupler head. Any
upward movement of the lock merely

binds this projection between the lock and

the rear wall. .\s soon as the lifter itself

is raised, however, it slides forward and

upward in, the lock and frees its anti-creep

engagement.

The forward pull upon the knuckle in

draft not only pulls the knuckle directly

forward against the pulling lugs, but also

tends to force the knuckle laterally in the

direction of the arrow in Fig. 2. To resist

this lateral pressure the knuckle is pro-

vided upon top and bottom with outward-

ly extending "pin protector lugs." which

enter correspondingly shaped recesses in

the upper and lower walls of the coupler

head. In order to relieve the knuckle pin

of the greater part of the pulling and
buffing stresses the knuckle pinholes in the

pivot lugs of the coupler are elongated

slightly as shown in Fig 2, allowing the

knuckle to take a firm bearing within the

head in pull or huff stressing the knuckle

pin.

Fig. 3 is a view of the coupler from the

front of the guard arm side, and Fig. 4

is a view of the locomotion coupler

adopted as the L'nited States Government
standard desi'^n

We do not deem it necessary at this

time to describe the unimportant details

of the coupler intended for bottom opera-

tion. A reversion of the lock lifter and

toggle are applied with the same effect in

the movement of the parts, and a cap

ccvering for the lifter 6 and lugs is pro-

vided, forming a bearing for the lifter.

Such are, in brief, a history of the de-

\clopmcnt and description of the stand-

ard coupler, a device which in po-rt of

safety and reliability is one of th? -lost

important mechanical contrivances of our

time, and the benefits to the railways of

the country which have already resulted,

and undoubtedly will continue to result,

from the adoption of the new standard of

the M. C. B. Association, are so far-reach-

ing and important that it is already a mat-

ter of satisfaction that all are agreed that

the difficulty of standardizing the coupler

has been completely accomplished.
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Chicago, Milwaukee & St. Paul Railway Test of Locomotive

Equipped with the Nicholson Thermic Syphons

In order to determine the merits ot this

device, engine 7615 was equipped witli

two Nicholson Thermic Syphons and
tested in road service against engine 7142

of same class equipped w'ith a standard

arch, supported on arch tubes. Both en-

gines had recently undergone shopping
for heavy repairs. In order to avoid all

possible error in coal and water weights,

the same tender, of known calibration,

w^as used in all tests. The weather con-

ditions were good and uniform through-

out the tests.

The locomotives tested used saturated

steam, consolidation type, with piston

valves and Walschaert valve gear, and

ahke in all respects, except that the fire-

box of 7615 was equipped with the Nich-

olson Thermic Syphons supporting the

brick arch, while engine 7142 had the or-

dinarj' type of arch supported on four

3-in. arch tubes. The principal dimen-

sions and data are given below

:
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readings were taken of the boiler pressure

of engine 7615, and of these only 19

showed a pressure below 195 pounds, the

pop valves being set at 204 pounds.

Full sMam pressure could be maintained

without trouble against both injectors

when engine 7615 was working its hardest

on grades.

Table No. 4 shows the equivalent evap-

oration, boiler horse power and efficiency,

the boiler efficiency being based on the

heat in the coal as fired.

TABLE NO. 2.

t"o.\L .Analysis—Coal as Fired.

3 4 .^ 6
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Lima Locomotive in Switching Service

With the Tennessee Coal, Iron and Railway Company

The Lima Locomotive Works, Inc., of

Lima, Ohio, has recently delivered what is

known as a Shay engine to the Tennessee

Coal, Iron and Railway Company. The

engine is at work at the Fairlield plant in

Alabama, and this latter concern is a sub-

sidiary of the T. C, I. & R. R. Co. The

engine was delivered in November, 1918,

and was put in operation at once, and has

been continuously working since then, and

has given the users every satisfaction.

The work which this engine is doing is

handling all the standard railway cars and

material that is put behind it, irrespective

of weight or capacity, and is also doing

all the work with the crane for loading

and unloading structural steel and ma-

chinery. In this work it has the distinct

advantage, in view of the ease with which

it will start and stop, of accurately spot-

control handle is on the right hand side

<jf the cab, easily accessible to the engine-

man. While there are no accurate figures

as to the speed which this locomi>live will

make, yet it is quite safe to say, as we are

informed on good authority, it is 20 miles

an hour, and this, with the absence of

vibration or excessive noise.

From observation it has been noticed

that this engine is very economical on oil

and water, burning only about 300 gals.

of oil per ten-hour day. Both the engine-

man and fireman were unfamiliar with the

Shay locomotive and its operation when

it was placed in service at Fairlield, but

the representative of the Lima Locomotive

Works was able in a very short time to

iinpart the necessary information to the

crew which was assigned to this engine.

The boiler is of thu extended wagon-

spaces are ample, being front 4 ins. and the

sides and rear are 3J.4 ins. wide. The

crown-sheet is held up by 15/16 in. stays,

with ends measuring 1'. x ins. in diameter.

The two front rows are Tate expansion

stays. The engine burns oil fuel and is

litted with suitable firebrick and burner.

The dome is placed somewhat in front of

the lire-bo.x. The smoke-box is made so

that the front section, which is separate

from the rear section, shall contain the

draft appliances. The fuel burning ap

paratus includes a Von Boden burner with

operating valves, heater and blower, so

placed as to be operated from the right

side of the cab. The fire-pan is made of

sice! with suitable dampers and air inlets

The boiler is covered with asbestos cv

ment lagging as well as the dome.

The glass water gauge is one of the Ri-

Fairficld Steel Compa
LIM.\ GEARED LOCOMOTIVE USED IN INDUSTRIAL SWITCHING.

Lima Loco. Wks., BuiKler

ting a crane at the correct position. It is

the fact of rapid stop and start, that makes

the Shay engine good at switching. It

can move quickly and stop short, so that

loss of time is eliminated and its conse-

quent ability to "spot" cars or cranes

makes it particularly serviceable for rail-

way switching and for working in indus-

trial plants.

There is a lot of rubbish and building

material around the tracks where this

engine works, yet the "Shay" has been

able to operate without trouble, the gear-

ing on this engine being high enough to

not interfere with broken pieces of timber

or scrap structural shapes, which are lying

about, and as a matter of fact it goes

aliotit its business on very rough track,

which is laid down quickly and which

might cause a more orthodox switcher

much difficulty to negotiate.

The engine is operated on fuel oil, and

has a one-man control ; that is. the oil

top type, and is radially stayed. The
largest boiler course is 64 ins. in diametei,

and tl c waist goes 55 ins. at the front end.

The boiler is built with a factor of safety

of 5. and carries 200 lbs. pressure. This

means that the boiler will stand an ulti-

mate internal pressure of 1.000 lbs. before

it begins to show signs of distress. The
throat sheet is 11/16, the roof and sides

;'re 9/16, the back head and the tube sheet

;:re 'X in. thick. The horizontal seams

are triple butt riveted and the circum-

ferential seams are double lap riveted.

Machine riveting is the rule. The tubes

are made of steel, thickness No. 11

B. W. G. 2 ins. in diameter, and there are

210 of them, each measuring 11 ft. ins.

long, spaced in vertical rows.

The fire-box has a sloping, arched

crown-sheet 72]/^ ins. long and 50^ ins.

wide. The crown, sides and hack sheets

are -^ in. thick. The fire-door is elliptical

for convenience in firing. The water

flex type. There are two safety valves

2'/> ins. diameter each.

The frame is of special desigrn. with

heavy girders and is composed of struc-

tural steel and built up with plates. There

are in all corners angles, riveted and

braced with heavy lateral braces at the

front and rear of the toiler. The frames

are protected by cast steel bumpers, front

and h.ick. Center plates of cast steel arc

used, having 18 in. machined seats.

The cylinders are three in number,

placed vertically, they are made of iron

and are attached to brackets, so arranged

as to allow for expansion. They are

1,^ X 15 ins. and are lubricated by a De-
troit four-feed lubricator. The piston

rods are hammered steel. 2^ ins. in di-

ameter. Lima metallic packing is used

on the rods and Garlock on the valve

stems. The crossheads have a taper fit to

the piston rods with keys and are made .if

cast steel. The .shaft is solid forged steel
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5 ins. in diameter, with crank-pin journals

6 ins. in diameter and 5 ins. long.

The engine and tender trucks of this

engine are two independent, centre bear-

ing swivel trucks with four 40-in. wheels.

The top bolster a 12 x 35^ ins. channel,

and the bottom bolster is 10x35''s ins.

the bolts from shear. The pinion shaft

is 5 ins. in diameter, Iront and rear, with

steel pinions pressed and keyed on. The

journals are 14 ins. long, with bronze bear-

ings. There is a steam-operated bell

ringer on the engine.

Tlie tank plates are 's in. thick, while

VIEW OF FRAME OF LIMA GEARED LOCOMOTIVE.

The gear rims are cast steel, firmly bolted the top and bottom plates are ]4 '"• The

tf^ each right hand driver of the engine, water capacity is 3.000 gals, and 1,500 gals.

and there are keys inserted between the of oil. Some of the principal dimensions

gear rims and wheel centers, to relieve are as follows : Track guage 4 ft. SYi

ins., rail 90 lbs. per yard. Maximum grade

4 per cent. Maximum curve 75 ft. radius.

Height of engine to top of rail 13 ft. 9 ins.

Total wheel base 35 ft. The extreme

width from centre of track at 21^ ins.

above rail is 5614 ins. The rigid wheel

base is 5 ft. ins. Weight in average

working order 144,000 lbs. Tractive

power 32,480 lbs. Factor of adhesion 4.43,

gear ratio 1 to 2.28. Fire-box heating

surface 118 sq. ft. In the tubes there are

l.:0:l sq. ft. Total 1.318 sq. ft. Grate

area 25.7 sq. ft. Pinions have 18 teeth

ai'.d the gear rims have 41 teeth. .A steam

brake is used, so that the natural quick-

ness of the stop and start is considerably

augmented. Some steam railways are be-

ginning to use these geared Lima loco-

motives in heavy, quick switching service,

and the practice is likely to grow as their

adaptability is excellent.

Force Feed Lubricator

Records Showing Marked Degree of Economy

The Schlacks system of Force Feed

Lubrication, as applied to locomotives,

is handled by the Locomotive Lubricator

Company of Chicago. It was formerly

the McCord Company. This force feed

i> simply a small pair of pumps worked

by the moving parts of the engine and

handling oil. The pumps operate when

the engine is going and ihey stop when

the engine comes to a standstill. That is

the principle in a nutshell.

The aim of good lubrication is the re-

duction to a minimum of all friction. It i^

evi<!ent that this, a loss of power of a

b comolive. must be considered primaril>

in connection with the cost of mainte-

nance, operation and delays, and friction is

just such a loss. A device which iiec<l-

no attention, reaches a high degree oi

efficiency and economy, in that it is mca-

I red. not per unit of time, but per unit .ii

uork done.

The lubricator lever is operated by a

lifk connected to the locomotive valve

K'ear. This operates a ratchet which

turns a cam-shaft in a reservoir that hold-

approximately eight pints of valve oil.

Two pumps, one for each steam pipe, dc

livers oil from the reservoir into the

*tcam at every revolution of the driver^.

The reservoir is attached to the back head

of the left valve chamber.

This system docs not have to be started

lifteen minutes before the engine moves.

It delivers oil, in proportion to the steam

consumption, the instant the engine start

-

atid when it is running. There is nothing'

to tiirn on or off before starling or after

stopping or before or after filling, sum-

mer or winter. There is no feed regula

lion and nothing lo adjust. The lubri-

cator is not in some choice position in

the already crowded cab, where the great-

est fall can be had. Nor need it be

equipped with a special light for con-

venience of examination. Oil is injected

into tlic sieam pipe, sufficiently in the rear

FORCE FEED LUBRICATOR.

ol the valve to permit of the oil being

thoroughly mixed in the steam, so that,

it a lillle steam is used in drifting, oil im-

ptegnalcd sicam such as that which lubri-

cales the valves, also lubricates the cyl-

inilers. There is no such thing as "wash-

ing the valves," with force feed lubrica-

tion, because every stroke is made with

oil-impregnated steam. These lubricator

pumps will deliver oil against 5,000 lbs

pressure. No sag in the oil pipes, how-

ever great, interferes with the regular

delivery of oil. There is no case of in-

jecting a lot of oil the instant the steam

is shut off.

After testing out one of these lubri-

cators a prnminent railroad specilied it

en 12 new super-heated passenger engines

with 25x28 in. cylinders and 75 in. driving

wlieels. These engines were put in scrv-

iio in Septeinber and October, 1917.

Engine No. 1619 on this road, which was

I he first one to require a change of pack-

ing rings, had made up to the 27th of

\ugu5t, when the packing rings were

rlianged, over 94,000 miles, owing to tlic

I.iston's striking the front cylinder head.

These packing rings were worn a little

less than 1/32 of an inch, and the engine

bad made an average of about 90 miles to

tlu- pint of valve oil.

.Another engine No. lOlX. which liad

M'ade the next greatest numlcr of miles,

lias since gone over 105.000 miles without

requiring the packing rings to be changed.

These engines are running without swal)s

or oil cups on either the valve stems or

llic piston rods or their extensions.

.\nothcr prominent road put in service

in April last, 7 large 2-10-2 type loco-

motives ccpiiiiped with force feed lubri-

cators. These engines have 72,000 lbs.

tractive effort and use super-heated steam.

They have made approximately 23,000

miles without a change of cylinder pack-

ing rings, except in one instance, where

one of the engines was lame.
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Still another of our railroads having

tested one of the force feed lubricators for

about a year and a half, specified them on

10 large 2-10-2 type locomotives and 20

Mikados. All these engines were put in

service in May of this year. Five of the

2-10-2 type were given to the Eric which

they used for about two months with

success, and 10 Mikados were given to a

very well managed railroad. This left 5

2-10-2 type and 10 Mikados for use on the

Rock Island.

Ten Mikados on another road have

made over 21,000 miles without a change

of cylinder packing rings. Most of the

engines on the various railroads average

about 6,000 miles to a set of cylinder rings,

including passenger and freight. One

railroad that does an extensive business,

has recently put in service 65 engines

equipped with force feed lubricators, that

are doing well.

From these somewhat disjointed facts,

which we have been able to gather, and

which facts can be easily verified, it would

seem that the force feed idea is good, as

it is thoroughly automatic, and works only

when it should, and with the requisite

degree of intensity. There is no chance

of oil-fed to a bearing not getting to it,

and it is possible to set the lubricator so

that the required quantity of oil will be

used—no more, no less. That is an im-

portant point in these days when waste of

material is considered to be a grave op-

erating fault.

Peat.

In the L^nited States peat had received

but scant attention, except at the hands

of a few widely scattered experimenters,

until the winter of 1902-3. when the strike

of the miners in Pennsylvania brought a

large section of the country to a realizing

sense of its almost complete dependence

on that group of men for its supply of

fuel. Since that time there has been a

series of attempts to produce peat fuel on

a commercial scale. The one that came

nearest to success was that of the Boston

Peat Company, at East Lexington, Mass.,

where an excellent quality of peat and an

efficient machine was developed for form-

ing the peat into bricks or briquettes. The

enterprise met with some measure of suc-

cess but was finally abandoned.

Regarding the peat deposits in the

United States, it has been estimated that

of the 139,855 square miles of swamp

lands, about 8 per cent, or 11,188 square

miles, will have peat deposits of good

quality. Assuming that the average depth

of the pfeat in this area is at least 9 feet,

the average yield would be over 200 tons

of salable fuel per acre for each foot of

depth, the total available fuel in these

deposits would reach about 13 billions of

tons; and this quantity, if converted into

machine-peat bricks and sold at $3 per

ton, would have a value of about 40 bil-

lions of dollars, or sufficient to furnish

the entire country with heat and power

for many years.

Peat beds lie chiefly, as far as is

known, north of a somewhat irregular

line extending westward from close to the

southern boundry of New York nearly to

the ninetieth meridian, and thence north-

ward to Canada. There is also a narrow

strip extending southward to Florida and

including the whole of that State, and

reaches westward, probably across Texas

to the Mexican border. There are also

extensive areas in California, Oregon and

Washington.

Generally speaking, peat is most abun-

dant in regions remote from the coal

fields, the only exception so far known

being an overlapping of peat and coal in

Michigan. It is noteworthy that in the

southern States where other kinds of fuel

are not readily available, the peat deposits

are large, and it seems strange that a

more careful examination into the possi-

bilities of the peat resources of the coun-

try has not been made, as it can be pro-

duced with much less danger and less

expense than coal, as it lies just below the

surface of the ground. That the bulkiness

of air-dried peat fuel would make the

cost of transportation and of storage rela-

tively high must also be noted.

In European countries where peat is used

largely for domestic fuel, special stoves for

it have been designed and sold, although

they do not appear to have any very gen-

eral use, as peat is usually burned in the

same stoves or grates as other fuels, peat

being an ideal fuel for an open grate. In the

case of peat being used for steam power

generation, larger and longer fireboxes

are necessar>' than are used with coal.

.Mmost all experiments in the use of peat

in the generation of steam show that the

same money spent for any other fuel will

give a larger quantity of steam and that

the other fuels will be given preference.

In view of these facts it is not likely that

any serious attempts will be made to in-

troduce the use of peat as a fuel in the

locomotive, but the more general use of

peat fuel in common service may be con-

fidently looked for, especially as the de-

mand for a larger supply of coal will in-

evitably be made to meet the growing

requirements of locomotive ser^'ice.

It may be added that, as we have al-

ready stated, while the calorific value of

peat and anthracite is about 7 to 12, peat

is a better fuel than wood or the lignites

with which it has been compared, and at

its best is not much inferior to some

grades of commercially important coals,

although generally considered poorer.

The best peat has about 75 per cent of the

heating value of anthracite and about 80

per cent of that of the Illinois coals, or

from 85 to nearly 90 per cent of that of

the Rhode Island and Wyoming samples

;

the poorest of the peats with high ash

and moisture content are only about half

as valuable as the best of the coals and

are commonly rated as SS to 65 per cent

as valuable as the poorest coals. These

'comparisons are made on a strictly com-

mercial basis, the peat being air dried and

the other fuels in the state in which they

were received from the mines.

Tempering Steel Tools.

The hardness in tool steels of the car-

bon series depends on the percentage of

carbon, and "mild" steel from which car-

bon is absent will not harden at all by

purely heat treatment. Probably, in

quenching, a small amount of carbon on

the surface of the metal is lost where

water is used, and on the same lines with

oil quenching a little carbon is gained,

but in neither case does this appreciably

affect the hardness or toughness of the

body of the metal. The principal reason

of the difference arises through the differ-

ent rates of absorption of the heat in the

two fluids, the cooling being slower in oil

than in water, and a hea\T. viscid whale

oil will give a tougher result than a thin

sperm oil, as you can readily determine by

practical experiment.

Electric Cast Iron.

War conditions have developed several

important improvements in the steel in-

dustrj' in the United States, .\mong

others it has been shown that there is

a possibility of making pig iron and iron

castings direct from steel scrap in an

electric furnace—something never accom-

plished before. It has been claimed that

such iron, cast in the form of castings,

is far superior to the same castings made

from ordinary pig iron, melted and cast.

Tests of this new iron recently made at

Columbia University- demonstrate its high

quality. Its tensile strength was shown to

be 40.730 to 45,030 pounds per square

inch, considerably higher than that of or-

dinary cast iron.

Fire Lighters.

Recent experiments on the subject of

fire lighters recommend the use of five

pr.rts of resin and two parts of paraffin

being melted together and poured over

four parts of wood chips, shavings or

sawdust. Four parts of coal dust are

then added, the composition when well

mixed being poured into moulds. The

moulds are shaped so as to form several

briquettes joined together at their bases

but capable of easy separation.

Locomotives in China.
From reports furnished to the Depart-

ment of State it appears that there is a

growing demand for .\merican locomo-

tives and equipment in China. The loco-

motives furnished by European builders

have proved too small, out as the roads

were largely financed by European capi-

tal, the .American builders have not had

a fair opportunity.



January, 1919 R-'MLWAY AND LOCOMOTIVE ENGINEERING. 13

Failure of Improper Lubrication
By ^. J. SHLACKS, Locomotive Lubricator Company

I was very much interested in the arti-

cle of "Causes of Improper Lubrication'"

ir. your December issue.

I was disappointed because of your

statement that the admission of air or

smoke box gases "cannot be prevented

hy automatic devices, for sooner or later

they will fail." If you had said that about

the block system or the air brake, or

any of the present highly successful auto-

matic devices, that are so necessary to the

efficient conduct of transportation, and

the prospective inventor had been dis-

couraged, because he took your word for

il, we wouldn't have them today. You
should rather encourage inventors when
a careful study of the conditions points

Ic the improvement that would result

from the use of such an automatic and

reliable device.

I feel sure that such a device wfill be

brought out and will be successful in

the face of your statement. Your later

statement, however, contradicts your for-

mer statement, for in that you well give

the requirements of a good drifting valve.

-\11 of the causes that you give for im-

proper lubrication of valves and cylin-

ders do not include the frequent and
regular delivery of oil into the steam.

Too much oil is as bad as too little oil,

but we must contend with this so long as

we persist in delivering the oil in a

measure of time, instead of in a meas-

ure of actual valve and piston travel.

If an engine is given the same amount
of oil while running sixty miles per hour

as when she is running eight miles per

hour, it is conclusive that she is either

getting too little at one time or too much
at the other. If we persist in allowing

the steam pipe pressure to affect the oil

delivery, so that the highest steam pres-

sure or steam velocity receives the least

oil, when we should give the highest

steam pressure or velocity the most oil,

the results are going to be just what we
should expect.

The higher the steam pressure the more
steam there is in a certain volume and

the more steam would be impregnated

with the oil, so that each cubic inch of

steam at the higher pressure must con-

tain less oil (if the whole is g^ven the

fame quantity) than each cubic inch of

steam in the lower pressure

cylinders and 75 ins. drivers, with records

on all other power in proportion to the

valve and cylinder area and the diameter

of the driving wheels.

I am in a position now to show results

tliat are approaching the mileage above

mentioned with a force feed lubricator

lliat is inefficient compared with the re-

sults that can be conridently expected

from the use of a very much more ef-

ficient machine of later design. When
you realize that some of our best rail-

roads are averaging six thousand (6,000)

miles to a set of cylinder packing rings,

whereas, I have seen records on the

heaviest super-heated power of twenty-

one thousand (21,000) miles and records

over one hundred thousand (100,000)

miles on passenger engines, and where

one railroad has as low a record as eight

hundred (800) miles and has as high as

forty-two thousand (42,000) miles, a

spread of more than fifty (SO) to one (1),

it all goes to prove the necessity of some
reliable automatic oil delivering device.

One can readily discover by the condi-

tions of the valve stems and piston rods

if no oil or swab cups are used, whether

or nqt the engine works steam always

while running—that is, when a force feed

lubricator is used, so that up to the time

when we are all looking for, when an

automatic and reliable drifting device is

manufactured, jou can have a close check

en whether the engineer used steam or

not while drifting.

We are pleased to give publicity to

Mr. Shlacks' interesting article on the

subject of lubrication. At the same time,

we would remind our readers that at the

outset of our article published on the sub-

ject in our issue of last December, that

our 'statements were based on opinions

advanced by several of the leading mem-
bers of the Traveling Engineers' Asso-

ciation. The subject has been repeatedly

discussed at their meetings as well as at

meetings of other associations and clubs,

and the general opinion among those who
have the best opportunities of observing

the action of devices used in preventing

the admission of air and smokestack

gases into the cylinders was that the de-

vices have not been as reliable and endur-

The Preparation of Peat FueL

By Thomas Dunkin Paret, Sarasota,

Fla.

I was much interested in your recent

article on "Peat," which has been copied

in The Literary Digest and other periodi-

cals. It may interest you to learn that an

apparently much better process for the

ledamation of peat was experimented
with near New York about a half a cen-

tury ago. The experiment which I wit-

nessed was made, I think, in the year

1866. It was at Montclair, in New Jersey.

The process seemed to be perfectly prac-

ticable, but I do not exactly remember
whether the peat, after excavation, was
macerated in the same machine where the

compression of the peat took place, or

whether the compressor was a separate

machine, which compressed, shaped and
partly dried the peat at one operation.

The ground or macerated peat was con-

\eyed to a hopper, from which it was
fed into a cylinder, placed horizontally,

and through which a piston with a re-

ciprocal motion was forced alternately

backward and forward. In this cylinder

the peat was greatly compressed, and
much of its moisture squeezed out. It

was delivered in a strong stream from
an opening in the machine, and cut in

lengths, in cylindrical form, about 5 ins.

in diameter.

Doubtless it is likely that a search of

tlie patent records about that period

would disclose some details of a patent

record. The patent, of course, would be
run out by this time. No doubt improve-
ments could be made, and if water or
other cheap power could be advanta-
geously and economically used, it seems
reasonable that peat could be produced in

regular form and desirable sizes, with its

bulk greatly reduced and much of its

moisture removed, with one machine and
one operation accomplishing the desired

result.

ing as might be wished. Nothing could

I confidently feel that if each of the be further from our mind than to dis-

conditions that you cite as bad are elimi-

nated when a force feed lubricator is used

that will actually deliver the oil into the

steam pipe at each revolution of the driv-

ers in proportion to the cut-oflf, the rail-

roads can expect one hundred and fifty

thousand (ISO.OOO) miles to a set of cyl-

courage a fair trial of new devices. We
are constantly looking for them. We re-

joice in the marked improvements, espe-

cially in material, made in recent years,

and cordially join with Mr. Shlacks in the

hope that an automatic drifting device

will soon be perfected that will thorough-

inder packing rings on super-heated pas- ly meet all the requirements of the situa-

senger engines with 25 ins. x 28 ins. tion.

—

Ed. R. & L. E.

The American Rivet.

The American rivet is superior to any
other. In the older types when they have
to be removed it has its original head cut

off, and it is then backed out by a punch
and floKging hammer. The reason it' is

"backed out" is because at the end of the

rivet where the "made" head is situated

the metal has showed signs of flowing,

and tightly filling the hole under the influ-

ence of the forming hammer. Caulking

is not usually applied to the "made" head,

and the metal below the permanent head
has not shown any tendency to flow or

tightly fill the hole. The "American"
rivet with its hot pear-shaped head forces

the stalk of the rivet immediately under

it 'o flow, and so fully, completely, and
tightly fill the hole. It is a decided im-

provement
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Sheedy Method of Preparing Slide Valve Cylinders

for Piston Valves

There has recently come to our notice

a method ol converting the old- fashioned

slide-valve cylinders of a locomotive to

the more modern form for piston valves,

with outside sleani pipes, it was devised

by Mr. Patrick Sheedy, Superintendent of

Motive Power on the Southern Pacific

t'onipany at Los .Anseles, California. The

method is simple, it is mechanical, and it

has been so worked out that it is com-

paratively inexpensive—much less so than

scrapping previously used cylinders and

chests, and using new. The change can

be made without depriving a railway com-

pany of the use of the revenue-producing

locomotive, for any considerable time,

and it carries with it llic possibility ot

ctTecting a further economy by the use of

a superheater. When turned out, the en-

gine gives no further trouble in this re-

spect, and its useful work begins at once.

The adoption of this method gives rail-

way officials a feeling of satisfaction be-

cause the whole scheme was brought to

CYLINDER AND HALF SADDLE READY
FOR SIIEF.DY V.\LVE CHEST.

light by a practical man, engaged at the

present time in active work, who success-

fully uses his own plan on his own road,

and is prepared to share the good results

with others, who have similar problems

presented to them. Tlie idea is practical,

devised by a practical man with brains,

standing, as it does, on its feet, it takes

the hard knocks of operating conditions

on a large and busy railroad where re-

sults are looked for, and take precedence

of visionary ideas however well they may
be supported by plausible theories.

Speaking of his own way of doing

things, Mr. Sheedy himself says: "The

principal difference in my plan, and that

used by others, is that by the one I de-

SIIEKHV \ .\I.\E CII.\M1!KK KK.XDY TO
DROP INTO PLACE.

scribe, the engine is converted or modern-

ized so that when the job is done, it is

the equivalent of a new engine iif every

respect, having piston valves and outside

steam pipes, and as there are no sieam

joints to take care of, it becomes a penna-

neiit job wliich is completed at the time

the changes are made, rather than having

a boiled or separate piece with a piston

valve, and otherwise corresponding to the

old slide-valve steam chest. This method

of conversion will appeal to the many
readers of your journal, as having dis-

thict advantages over detachable chests

with wired joints and bolts to be depended

upon for holding them in place and mak-
ing them steam tight."

Among our engravings it will be noticed

that one of them shows a half-cylinder

and steam chest as in regular service.

Another shows the cylinder with steam

chest removed; and still another shows

this identical cylinder and valve-scat ma-

chined to take the new piston valve chest.

One may notice that a notch has been cut

out of the cylinder at the front and back,

to receive the steam chest which contains

the direct steam ports in the leg of the

casting which makes the front and back

portion of the new cylinder. The valve-

seat has been machined away with a bor-

ing bar to lit the outside of the steam

chest. This is a solid casting having no

ports or steam passages connecting with

the former valve-scat. The illustration

also reveals a cast iron bushing which is

passed through the outer wall of the sad-

dle and into the old exhaust port which

has been lllled up with a mixture of ce-

ment and cast iron borings below the

connection point. This arrangement pro-

vides the opportunity for applying a pis-

ton-valve, of as large a diameter as may

SECTION VIEW SHOWING WROUGHT IRON
BAND IN POSITION.

\MvW SHOWING NOTCH Cl^T IN CYLIN-
DER FRONT AND HACK.

be desired. The advantage here is that or-

dinary fitting work may be done in plac-

ing the chest on the cylinder, and that the

necessary and accurate jointing is secured

by the use of an easily applied hushing.

The bushing makes a steam tight job.

The valve chamber when in position

has a wrought iron band shrunk round

the projecting end of cylinder and valve

chamber, which holds the two together.

This is the principal fastening but in ad-

dition, a series of bolts between the ribs,

is also used to further secure the steam

chest in place.

Another view displays the wrought iron

band in place and also the exhaust pipe

arrangement and the lower portion of the

outside steam pipe connection. An impor-
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tant feature of this device is that it is

not necessary to make an exact lit be-

tween the cyhnder and valve chamber,

only an ordinary bearing is necessary be-

cause the wrought iron band that holds

the two together, and the one steam joint

is where the cylinder wall has been cut

away. The cylinder is then bored out

and a bushing inserted which covers this

joint, and there is, therefore, no steam

joint of any kind or description to be

maintained and the cylinder becomes to

all intents and purposes the equivalent of

the new style modern cylinder, cast in-

tegral with outside steam-pipe connection.

There is here the entire elimination of

steam leaks, and this is done without ne-

cessitating an absolutely accurate joint

between the valve chest and the cylinder.

There is also by the Sheedy method the

capacity for substituting short direct

ports for the old long ports, with corre-

sponding advantage in the reduction of

appearance in the finished job, the advan-

tage of the direct steam ports between

valve-chamber and cylinder with a lesser

amount of radiating surface and a lesser

liability of cracking of ports on account

of the high temperatures of superheated

steam. There is the further advantage

that all parts of the valve-chamber and

valve-motion are identical and inter-

cliangeable with other engines of similar

class having piston valves.

It is thus seen that the whole plan is an

excellent example of "means adapted to

an end" in which Mr. Sheedy and the

Southern Pacific may well feel every sat-

isfaction. It is one more manifestation

nf many, which shows the growth of the

scientitic spirit applied to investigating

conditions and thinking out e.xpeditious

ways of meeting them. To do this work

in its best form, requires that the inventor

has to bear in mind the adverse forces of

\ari.iu< road conditions as ihev reallv are,

SOUTHERN P.-vaFIC LINES ENGINE WITH SHEEDY CYLINDER AND V.ALVE
ATTACHMENT.

clearance. These several advantages, the

elimination of leaks by the application of

the bushing; the short straight pons; and

the unnecessary trouble of accurate fitting

of awkward parts, makes the whole thing

worth while.

The engine we have selected for illus-

tration with this article is one, with the

converted cylinders, which has been in

service several months, together with sev-

eral other engines of similar style. The
Southern Pacific Company are converting

these engines as fast as possible and by

this process. This railway is using the

same bushings, valves and other parts

that have been used on similar engines

having piston valves. They find the en-

gines in service quite the equivalent of

engines built originally with such cylin-

ders, as no further repairs or up kei [i

are necessary after the job has been com-

pleted. In addition to the very substan-

tial arrangement, which has a pleasing

and which tend to speedily eliminate pet

ideas, and coddled devices. In this, and

through this, and above all, there is the

doUar-and-cent test, in which there can be

no armistice and no negotiated peace. A
good device in order to stand now-a-days

must have inherent merit. It must win

outright. This plan of conversion de-

serves consideration and investigation by

those who have the matter of the conver-

sion of engines on their hands. The work
can be done quickly and it is comparative-

ly cheap. When done, it stays done, and

is able to go up against the "use 'em

rough" conditions of arduous railway

service, day in and day out, all the year

round.

It is thus gratifying to observe that in

lhe-<e strenuous times when every effort

seems to be exhausted in keeping the

wheels turning some of our brightest

minds find time to make needed improve-

ments in some important details.

Women in Railroad Service.

It is probably too early to determine to

just what extent women will be a per-

manent factor in the railroad service of

the future, but just at the present time we
are impressed with the important work
they are doing in the general offices. It

has been the pleasure of the association

to open its membership for limited privi-

leges to these young women employees,

and they have been quick to show their

appreciation by joining in considerable

numbers. They are regular patrons of

the cafeteria, restaurant, library and the

various entertainments, and their presence

at all of these features has introduced a

new and pleasing element in association

life. They have been dignified and mod-
est in their demeanor, and have typified

the spirit of the .American woman in a

manner that has been gratifying to all

concerned. With the return from the war
of a vast number of former railroad clerks.

It will be interesting to watch the re-

adjustment and discover how far it is

deemed advisable to change the present

order of things. In any event, it will

probably be conceded that the America.i

woman has done her bit in railroad en-

deavor as she has in many other lines of

employment when the country nceded.her

most.

Caustic Soda.
The safest method of handling caustic

: oda when received in iron drums is to

imnch two holes in the lid on an un
< pened drum, place the drum in a tank,

cask or convenient receptacle. Send a

-team pipe jet into one hole and opqn the

alve. It is possible by this kink to make
ip 30 per cent solution speedily and

-ai'ely. To dilute is a simple matter, and
lo duplicate a certain strength a hydrom-
eter is the safest method. Alkali, like

all forms of grease, is now expensive

and difficult to procure, and it is believed

that caustic can be substituted for milder

alkali, such as soda ash, if the proper

means of handling and using are estab-

lished.

Railroad Embankment of Molten Slag.

The plants of the Carnegie Steel Com-
pany in the Monongahela Valley are dis-

posing of their slag to build a railroad

embankment along the river. The mol-

ten slag is hauled by ladle cars, which are

provided with compressed air dumping
mechanism which may be operated from
the locomotive. The mechanism is locked

to hold the ladles from spilling slag along

the track. Bridges are floored so that

there will be no damage from slag that

may drip over. The fall of the embank-
ment is faced with blocks of cold slag,

and the space behind this wall is filled

with molten material. It makes an ex-

cellent filling in low ground areas.
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Railroad Trade with South America

Now that the war is over and the

period of reconstruction has been ushered

in, the minds of inany peoples are turned

toward the matter of foreign trade. The
United States must not only wish and

hope that some of the good things will

come to it, this country must make some

Kood, strong intelligent and well-directed

efforts in that direction, and especially

in the field of railway supplies. Our
friends of the railway supply fraternity

must take this matter up in dead earnest,

and those who do can count upon the

hearty and able support of Railway and
Locomotive Engineering, for we have

many friends in South America.

In the matter of transportation, there

is Bolivia. This country is land locked,

having no coast line. There are three

lines running toward the Pacific. The
.\ntofagasla, which is owned by British

shareholders, has the heaviest freight

traffic. It runs 270 miles to the frontier

of Bolivia, then 108 miles to Uyuni, and

195 miles to Oruro. Another road, built

by the Bolivian Government, is 183 miles

long, administered by the Antofagasta

Railway. The distance from Antofa-

gasta to La Paz is 711 miles. The short-

est line from Arica to La Paz, built by

the Chilian Government, is meter gauge

and 264 miles long. There are about 800

miles of railway at present, with prospect

of more. \\ iih the exception of the

Aniofagasta Railway and the Guaqui-La

Paslinc (a Peruvian Co.), all Bolivian

railways are under a government guar-

antee.

The railways of the Argentine make
about 21,196 miles in all, with further

work going on. In these undertakings

British capital predominates. The Ar-

gentine Government owns about 3,800

miles of road, and has been interested

in opening up new territory. This coun-

try uses 5 ft. 6 ins. gauge ; a 4 ft. 8V2 ins.

(•standard), and another one meter wide

(3.28 ft.). Some idea of ihe rapid

growth of railway transportation may be

had by remembering that in 1890, there

was only 5,857 miles and by 1813 it had

risen to 21,196 miles.

In Brazil in 1912 ihere were 13,840

miles of railway in operation, of which

471 miles had been built as late as 1911

—

the year previous. Nearly all the rail-

ways are owned by governments, either

federal or state. Railway enterprise is

far froin being at a standstill, as 2,386

miles were under construction and 3,152

miles had been authorized. Extensive

construction in Ihe coffee district consists

of 3,482 miles, built in 1912. The Cen-

tral Railway of Brazil is the trunk line

of the country, and is 1,236 miles in

length.

The railway construction in Chile at

the beginning of 1912 had progressed so

far that 3,S48 miles were in operation,

about half of which were owned by the

government, the other half being built

by private funds. The .\ntofagasta &
Bolivia Railway (274 miles) is one of the

principal routes of travel The .Arica-La

Paz Railway is another. The Chilian

section of this line is about 129 miles

long. The Central Railway, a road from

\alparaiso to Puerto Montt with

branches, is 700 miles long. The north-

ern section of the Longitudinal Railway,

from Pueblo Hundido to Pintados, is

about 441 miles long. The gauges vary

from 2 ft. to 5 ft. S ins. Several of the

government roads show an annual deficit.

In the republic of Colombia, railway

building has been slow. The principal

lines are : the Santa Marta Railway, 3 ft.

gauge and 84 miles long; the Barran-

quilla Railway & Pier Co., 3 fl. gauge

and 18 miles long; the Cartagena Rail-

way, 3 ft. gauge and 65 miles long; the

Great Northern Central of Colombia,

now being built with meter gauge (3.28

ft.) and 95 miles long, opens up a rich

country. This line, it is expected, will

eventually be built to Bogota. The An-
tioquia Railroad, not yet finished, will

have a 3 ft. gauge and be 125 miles long.

German capital has been interested in

this line, but recent events may make the

transfer of predominance of United States

money easy. The Cucuta Railway con-

nects with Villamizar and leads to an

outlet to the sea. Another road across

ihc frontier, 18 miles long, connects Cu-

tuta wiih Tachira.

Equador has 310 miles of railway line

in operation, the most important being the

Guayaquil Railway, and the Quito Rail-

way, about 285 miles long. There seems

to be a field for extension here if an

attractive proposition were placed before

the authorities.

i'araguay appears somewhat backward

in the matter of railways. Transporta-

tion is carried on very largely by mules.

One railway, which runs from Asuncion

to Villa Encarnalion, forms a pleasing

exception. A projected railway is tlie

Trans-Paraguayan Railway, passing east

to the frontier of Brazil, is to connect at

that point with a line to Sao Francisco

on the Atlantic coast. The Farquhr

company controls the Paraguay Central

and is inlercstcd in the Trans-Paraguayan

line and intends to construct a road from

Asuncion with the Argentine line.

Peru, although not overburdened with

railway* lines, yet had in 1913 at least

1,840 miles. This railway is controlled

by the Peruvian Corporation. The prin-

cipal railways of Peru are : the Central

Railway, 249 miles long ; the Southern

Railway, 537 miles long ; the Northwest-

ern Railway, 123 miles long; the Pacas-

mayo & Guadeloupe Railway, 98 miles

long; the Paita-Piura Railway, 65 miles

long; the Pisco-Ita Railway, 46 miles

long; the Trujillo Railway, 72 miles long;

the Chimbole Railway, 65 miles long; and

ihe Ilo-Moquega Railway, 162 miles long.

Uruguay, early in 1913, had 1,570 miles

of railway, all 4 ft. 8^i ins. gauge, nearly

all built by British money. The level

character of the country makes railroad

building comparatively easy. There are

five systems of railway, comprising the

Central Uruguay Railway, the Midland

Uruguay Railway, the Northwestern of

Uruguay, the Uruguay Northern, and the

L'ruguay F.ast Coast Railway. The Uru-

guay Company is organized under the

laws of Maine, U. S. A., and a contract

has been signed to build a line from

Montevideo to the junction of the Mid-

land and the Central Uruguay lines, 205

miles. Another, not very long, to con-

nect with the East Coast Railway at

Olmos ; and another, 50 miles long, from

San Carlos to Rocha.

Railway construction in Venezuela has

not been rapid. The lines are nearly all

short. The total mileage in 1912 was

only 528 miles. The railways are the La

Guira & Caracas, 22 miles long; the Great

Railway of Venezuela, 111 miles long;

the Central Railway of Venezuela, 34

miles long; the Puerto Cabello & Va-

lencia, 34 miles long; the Bolivar Rail-

way, 109 miles long; the Caranero Rail-

way, 33 miles long; the La Vela & Coro

Railway, 8 miles long ; the Guanta Rail-

way, 25 miles long; the La Ceiba Rail-

way, SO miles long; the Tachira Railway,
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71 miles long; and the Santa Barbara &
EI Vigia Railway, 23 miles long. These

roads give a total railway mileage of 520

miles.

It is evident from this brief survey of

railway work in South America, many
of the facts have been gleaned from a

compilation of the National Foreign

Trade Council, that the South American

republics need their ideas stimulated and

enlarged as to the use of railways, for

the purpose not only of facilitating com-

merce, but of producing yet more. Con-

struction companies have the first en-

trance to the field, and after them nat-

urally come the locomotive and car

builders and the swarm of concerns which

sell engine and car accessories. All these

have their legitimate place, and if con-

certed action were taken, and the whole

problem studied intelligently and means

used, it could not fail to produce bene-

ficial results. Our trade with South

America has been slow and feeble so far.

Concerted and unified action, like an

army at war, under competent guidance

and full knowledge of conditions, must

lead far toward success. South America

lies at our very door, more easy of ac-

cess to us than anyone else. We must

go in to give the best goods, endeavor

to please, and our reputation will be the

highest

The Ideal Shop Foreman.

The important advance made in the

present century in the training of ap-

prentices cannot be overestimated. This

is especially the case in the mechanical

department of railways, but it should not

end there. The training of foremen is

equally important, and in some respects

more so, and yet this is frequently left

to personal selection, not always based

on fitness. Shop foremen often serve an

apprenticeship after they are on the job,

and do not always develop the neces-

sary qualifications.

The ideal foreman has business abili-

ties and an irreproachable character, a

first-class technical education, and a high

degree of skill as a craftsman. There

are, however, few ideal foremen, and

very many employers ignore the point of

character, and either show a preference

for a skilled man with small business

ability, or a good business man and or-

ganizer who is an indifferent craftsman.

There is no reason why the average fore-

man should not approach the ideal, and it

is regrettable that our technical institutions

have no courses of training suitable

for ambitious young mechanics who
aspire to become foremen. It is usually

the best class of lads and young men who
attend technical classes, and although the

diploma which they may receive is a

guarantee of years of application and a

knowledge of principles which is invalu-

able, the man may be still unsuitable for

a foremanship. It would appear to be de-

sirable either to have a course for a sup-

plementary diploma on "Foremanship," or

to include lectures on organizing, and the

best way of dealing with men in the ordi-

nary diploma course. Whatever depart-

ment of life we consider, it is not always

the most brilliant scholars who are the

best leaders, or who make an enduring

mark, but those men who have the in-

herent or acquired qualities which enable

them to restrain wisely, and, when com-

manding, to win respect. It is a very

great advantage for the foreman to be

able to express himself, and to explain

in a lucid way what he wants, and the

best way of doing it. To convey one's

ideas to others is largely a matter of

education, as clearness of expression is

not altogether a gift. It may be con-

tended that the difficulty of procuring

good lecturers would be great, but there

are men in every large technical school

eminently qualified to give instruction in

organization. It would be a wise pro-

cedure for large firms to run courses of

lectures for their foremen during the win-

ter months, and such lectures could be

delivered by outside scholars and by

managers who have had a wide experi-

"Iron Sharpeneth Iron."

The early history of the locomotive

forms an interesting study, and as the

story progresses we see the inevitable

working of that most potent law—Evolu-

tion. Nowhere but in the fabled mythol-

ogy of Greece did the supreme power

make anything in its permanent form,

and then even the unrefuted record by

that nation gives but one single instance.

"Minerva sprang fully accoutered from

the brow of Jove." All through the his-

tory of things mundane, each separate

achievement has become only the step-

ping stone to further advance. Iron

sharpeneth iron; so a man sharpeneth

the countenance of his friend. He im-

parts his ideas and tells of his progress,

and the fare of his friend glows with in-

telligent appreciation.

When the days of locomotive construc-

tion, on primative lines are recalled, we

find at first the endeavor to carry fuel

and water, and to make the structure

strong enough, the necessary formation of

rails, the toothed rack, and finally the

experiments to get at the fact that a

smooth rail would permit sufficient ad-

hesion to allow a propelled wheel to move

forward over its surface. In early days

the work of the various experimenters

,ind builders actually resolved itself into

a sort of competition to build engines

which would work, nothing more. As

time went on and as the steady and plod-

ding work of exprrimontcrs and enthu-

siasts progressed, the endeavor they made

grew away from the clear-cut desire to

produce only workable engines, and be-

came a striving for better engines of the

class then known, by improvements being

incorporated.

Further action along this line, as soon

as the good engine had been produced,

tended to the production of the larger

engine, built very much as the small, good

engine had been built, but here and there

showing examples of slight and bene-

ficial differences, almost forecastes of the

later stage. The creation of the engine

led to the evolution of the small, good

engine, and this machine was, as it were,

but the stepping stone to the large en-

gine, with the inevitable competition in

the building of the large engine. When
this had approached a maximum, by con-

tinually improving details anl parts, com-

petition again veered to the building of

the large, good engine. In all this, the

small engine, the small good engine, the

large engine, and the large good engine,

we have a concrete example of the work-

ing of the law of evolution, and this law

as certainly guides progress in the things

made by man's hands, as it unfailingly

operates in the realm of organic advaiice

and as it does in the development of na-

ture.

All through this formative period there

had been evidences of slight moving away
from the main and more definite process,

and these various movements have Evi-

denced themselves in the discovery and

adaptation of special appliances for doing

certain things—the injector is perhaps one

of them—and these specialties have been

the efforts of those who have become iden-

tified with this particular branch of work.

The very evolutionary process of which

we have been speaking has had, as one

of its results, the creation of the special-

ist as such. The process is analagous to

that by which, in astronomy, a primary

is believed to have thrown off what even-

tually has become its satellite.

The form which this locomotive evolu-

tion has followed has at length developed

into a system of locomotive building and

equipment which causes the engine to be

"made to fit." A railway mechanical en-

gineer (in theory at least) studies his

home road conditions and requirements

very thoroughly, and is so able to lay

them before the locomotive builder, ex-

actly as they are, and as new power

should be built. He may express his

preferences, but when all is said and

done, it is the locomotive builder who
essays the task of producing the best

engine for the conditions set down, and

in fulfilling the requirements, the builder

has at his disposal all the accumulated

experience and the finished product of

the maker of accessories. He is not

called on to make the best form of any

outside appliance ; it is already available

and exists as the product of those who
have devoted their energies to its produc-

tion, in most excellent quality.
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Air Brake Department
Differences Between PM Brake Eiiuipment. High Speed Brake With Type L Triple Valve

and LN Ecjuipmenl—Sujipleincntary Reservoirs Should Be Lsed in Connection

With Type L Triple Valves

I C' iiliniird from fa^f 3SS.Di-iCiiibi-r. '.918)

There is no (|ueslion that the quick re-

charge feature is anything but a failure

where the type L triple valve is used with-

out the supplementary reservoir, for as

soon as the brake pipe pressure is four

pounds or more in excess of the pressure

in the auxiliary reservoir the additional

charging port is opened and the L triple

valve starts to absorb Ijrake pipe pressure

at about 30 cu. ft. of free air per minute,

overcharging the reservoirs at the head

end of the train and charging faster than

PM equipment in any portion of the train

and during repeated application unequal

auxiliary reservoir pressures are obtained,

resulting in unequal retarding effect on

various cars originating from unequal

brake cylinder pressures, with a net result

of velocity diflferences, rough handling and

slid flat wheels as mentioned in connec-

tion with the quick service feature.

Graduated Release.—This feature of re-

taining a certain amount of brake cylinder

pressure during release, or releasing a

portion of the air pressure from the brake

cylinder is accomplished by having the

supplementary reservoir connected with

the auxiliary only when the triple valve

is in release or emergency position. When

in service application position, the supple-

mentary reservoir pressure is "bottled up"

or not used, and while the auxiliary reser-

voir pressure expands into the brake cyl-

inder, the supplementary remains at its

original pressure, and when connected

with the auxiliary reservoir when the

triple valve moves to release position, it

charges at the same rate as the brake

pipe from the locomotive, and if the in-

crease in brake pipe pressure is not main-

tained at the original adjustment, the in-

flow from the supplementary reservoir

will force the triple valve to graduated

release lap position, closing the communi-

cation from the brake cylinder to the at-

mosphere, thus by alternating the brake

valve handle from first to release, then

running position, back to lap. and there-

after between running or holding and lap,

the pressure may be graduated out of the

car brake cylinders in a similar manner

that the pressure is graduated out of the

locomotive brake cylinders with the ET
locomotive brake equipment. Considering

that the brake cylinder pressure on all

cars may be reduced as the train is ap-

proaching the point of desired stop, the

possibilities from a viewpoint of smooth

i-peration during a stop with a passenger

train are almost unlimited. In any event

this feature will recpiire no elaboration to

point out its advantages to anyone with

an understanding of brake operation.

Safety Valve Feature.—This valve

maintaining brake cylinder pressure be-

tween the limits of 58 and 62 pounds dur-

ing service operation, limits the service

braking ratio of the car. I'rom an en-

gineering point of view this predeter-

mined ratio should be obtained from a

24-pound drop in the pressure in the aux-

iliary reservoir and should produce a

rominal brake shoe pressure equal to 90

per cent of the light weight of the car,

3nd for a strictly pneumatic brake should

be obtained in 7 seconds time. It is also

generally agreed that the emergency brak-

ing ratio should not be less than 150 per

ci-nt, hence the safety valve is cut off

from communication with the brake cyl-

inder when the triple valve has assumed

quick action position during an emergency

application of the brake.

High Emergency Brake Cylinder Pres-

sure.—The high emergency brake cylinder

pressure is obtained by the triple valve

adding the supplementary reservoir vol-

ume to that of the auxiliary reservoir, the

latter being opened directly with the

brake cylinder when the triple valve is in

emergency position. Through the com-

bination of the two volumes an original

l)rake pipe and reservoir pressure of 110

pounds develops approximately 105 pounds

pressure in the brake cylinder, and the

safety valve being cut off. this high brake

cylinder pressure is ma'ntained to the

point of stop. This produces an emer-

gency braking ratio of approximately 100

per cent of the light weight of the car

where the service braking ratio is 90 per

cent based on a 24-pound drop in pres-

sure in the auxiliary reservoir. Briefly

Slated these are the principal advantages

of the L\ equipment over the PNL it be-

ing understood that the type P triple valve

must move to release position before the

auxiliary reservoir can lie recharged for

subsequent brake applications, and when

in release position no brake cylinder pres-

sure can be retained without a re-applica-

tion or the use of retaining valves ; in this

way the brake is anything but flexible or

easily bent to the will of the operator,

lut on the other hand is what is termed

rigid or hard to handle, as after an ap-

plication of the brake the auxiliary reser-

voirs must be recharged, as uniformly as

possible, from the main reservoir of the

locomotive before the brakes arc ready

tor another application.

LN etiuipment can be successfully han-

dled in any ordinary passenger service.

or cars can be indiscriminately mixed
with any other type of equipment regard-

less as to opinions to the contrary, as this

is being done every day. On one particu-

lar road every car e<|uipped with supple-

mentary reservoirs has thcrn cut in re-

gardless as to position of the car in the

train or as to the numl)er of cars in the

train ecjuipped with or witliout LX equip-

ment, or regardless as to the train the car

is made up in, and moreover the L\
equipment mixed in any manner whatever

is being handled by obsolete types of lo-

comotives with 9'/2-inch air compressors

and main reservoirs or from 20,000 to

25,0{X) cu. ins. storage capacity.

lu three diflFerent air brake tests it has

been conclusively proved that modern

heavy passenger cars cannot be stopped

from 60 mile per hour speeds in less than

from 1.800 to 2.200 ft. distance on a level

track, and with LX equipment applied to

these trains without any change in foun-

dation brake gear, the stop distance from

60 mile per hour speeds was reduced to

1.300 to 1.400 ft. Obviously every car in a

train equipped with the LX brake assists

in reducing the possible stopping distance

and the train stop distance will naturally

be reduced in proportion to the numlier

t i cars of LX equipment in the train, and

inasmuch as it is a fact that they can be

successfully handled when mixed in trains

in any conceivable manner, there is noth-

ing much more than the legal side in-

volved, that is. if cars with supplementary

reservoirs are operated with the supple-

mentary reservoirs cut out. the efficiency

of the emergency brake, if not the service

also, is impaired, and when the matter is

brought down to the final analysis, op-

crating cars with L triple valves and sup-

plementary reservoirs cut out, may be

construed as carelessness in neglecting tn

take advantage of the full value of the

brake equipment from a viewpoint of

safety, that is. in many instances where

accidents have occurred there would have

been no accident whatever had it been pos-

sible to stop the train in a few hundred

feet less distance.

This is merely an effort to point out the

principal operating differences between the
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brake equipments, without any recommen-

dations, because from an engineering

point of view neither one of the brake

equipments is worth the installation, or in

other words, the triple valve as a car

brake operating device has outlived its

usefulness in modern passenger service

or the demands upon it have exceeded its

capacity in more ways than one, and as an

example, any car brake operating valve

that will apply upon the same differential

in pressure that will be required to re-

lease it is "no good" for the obvious rea-

son that the brake pipe pressure can be

withdrawn at a more rapid rate than at

which it can be restored, hence the tend-

ency is for the brake to remain applied at

many times when a release is desired.

Some objections have been offered be-

cause the LX equipment develops an

emergency braking ratio of approximately

160 per cent, but such objections are based

on a principle of "straining at a gnat and

swallowing a camel," because practically

all railroads haul cars equipped with the

PC brake and offer no protest, and it

develops 180 per cent emergency braking

ratio and retains all of the cylinder pres-

sure to the point of stop.

QUESTIONS AND ANSWERS.
Locomotive Air Brake Inspection.

(Continued from fagc 389, Dec, 1918.)

607. Q.—What is the recommended

speed for the 9]/^, 11 and SVa ins. com-

piessors?

A.—140 single strokes or 70 cycles per

minute.

608. Q.—For the 5.^ and 6.\ com-

pressors?

A.—They should be run with throttle

well open after 50 lbs. pressure has been

obtained in the main reservoir.

609. Q.—What is the size of steam and

exhaust pipes for the 9y> ins. pump?
A.—1-in. steam and 1^-in. exhaust.

610. Q.—For the 11 ins. pump?
.\.—1J4 ins. steam pipe and V/2 ins.

exhaust.

611. Q.—For the 8V< ins. compressor?

A.—1J4 ins. steam and V/i ins. exhaust.

612. Q.—What is the size of the main

steam line when two 9}/^ ins. pumps are

used?

A.

—

V/i ins.

613. Q.—When two 11 ins. or two 8^
ins. compressors are used?

A.

—

\'/2 ins. main steam line.

614. Q.—What are the sizes of steam

and exhaust pipes for the New York

number 5 compressor?

A.

—

\Yi ins. steam and V/i ins. exhaust.

615. Q.—For the number 6?

A.— 1 in. steam and 1!4 ins. exhaust.

616. Q.—What is the size of the main

steam line if two of these compressors

are used per locomotive?

A.

—

\]/4 ins. for two No. 6, and V/t ins.

for two No. 5 compressors.

617. Q.—What change in construction

caused these Nos. 5 and 6 compressors

to be designated as 5A and 6A?

A.—The use of pistoh valves and pack-

ing rings instead of reversing slide valves.

618. Q.—What further change caused

tliem to be designated as SB and 6B?

A.—-The elimination of receiving valves

\v. the high pressure air cylinder when it

was found that the separate valves could

1-0 dispensed with.

619. Q.—What is the difference be-

tween the 5 and 6 compressors?

.A..—The principal difference is in the

sii-e of the cylinders and the stroke of

the pistons.

620. Q.—Wht is the diameter of the

steam cylinders of the 6.\.?

A.—7 ins., with a 10-in. piston stroke.

621. Q.—What is the diameter of the

air cylinders?

A.—High pressure 7 ins., low pressure

11 ins.

622. Q.—What is the size of the steam

cylinders of the 5A?
.A.—8 ins. in diameter with a 12-in. pis-

ton stroke.

623. Q.—What is the inside diameter

of the air cylinders?

A.—High pressure 8 ins., low pressure

12 ins.

624. Q.—What is the size of the steam

cylinders of the 8}^ ins. compressor?

A.—High pressure 8}/^ ins., low pres-

sure 14^ ins.

625. Q.—^What is the diameter of the

air cylinders?

A.—High pressure 9 ins., low pressure

UYz ins.

626. Q.—What is the diameter of the

steam cylinders of the lOj^ ins. com-

pressor?

.\.—High pressure. 10^ ins., low pres-

sure I644 ins.

627. Q.—The diameter of the air

cylinders?

A.—Same as the 8'/2 ins. compressor.

628. Q.—What is the length of the pis-

ton stroke of these compressors?

A.—12 ins.

629. Q.—What is the object in build-

ing a W/i ins. compressor with no in-

cvease in the size of the air cylinders?

A.—To compress air to a higher pres-

sure per square inch than the steam pres-

sure on the boiler.

630. Q.—What is its performance in

this respect?

A.— It will compress air to 130 lbs.

with 100 lbs. steam pressure.

631. Q.—Are many of these compres-

sors found on locomotives?

A.—There are some, but the 8V2 ins.

compressor is generally used with the

modern locomotive boiler pressures.

632. Q.—What is the effect of rtm-

ning a compressor continuously against

a high air pressure?

A.—It overlieats it.

633. Q.—With what result?

A.—A reduction in the efficiency of the

compressor.

634. Q.—In what way is its efficiency

reduced?

A.—The compressor is then operating

against what may be termed an unreal

pressure or one that is obtained partially

through an expansion incident to the

high temperature of the compressed air.

635. Q.—How does this affect the

quantity of free air that is drawn into the

cylinder?

A.—The small amount that enters is

almost instantly expanded to fill the

cylinder, thus reducing the amount of

free air that might ordinarily enter the

cylinder.

636. Q.—How can this be demon-
strated?

A.—By making an efficiency test of a

compressor when in an overheated con-

dition, and repeating the test after it has

been cooled down.

637. Q.— Is it necessary to make a test

to determine the inefficiency of an over-

Iieated compressor?

A.—No. Holding the hand over the

strainer will indicate the difference in

what is sometimes termed "suction."

(To be continued.)

Train Handling.

(Conlinucd from page 390, Dee., 1918.)

633. Q.—Through what parts of the

equipment does air pass from the main
reservoir to the brake valve?

A.—Through the reservoir cut-out cock

and usually a dirt collector and through
the double-heading cock also if located in

the reservoir pipe.

634. Q.—From the reducing valve,

where does compressed air flow?

A.—To the independent brake valve nd
train signal system if used.

635. Q.—From the automatic brake

valve?

A.—Into the brake pipe.

636. Q.—What takes the place of the

auxiliary reservoir and triple valves and
high speed reducing valves when an engine

is equipped with the ET brake?

A.—The distributing valve and reser-

voir.

637. Q.—What arc the duties of the

distril)uting valve?

A.—To control a flow of air from the

main reservoir to the brake cylinders for

applying the brakes, to maintain the brake

cylinder pressure against leakage and to

conirol the flow from the brake cylinders

to the atmosphere for a release of brakes.

638. Q.—What pipes are connected to

the distributing valve reservoir?

A.—The main reservoir supply pipe, the

brake pipe branch, the brake cylinder pipe

and the application cylinder and release

pipe.

(>^9. Q.—What pipes are connected to

the automatic brake valve bracket?

A.—The reservoir pipe, the brake pipe,
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Jhc equalizing reservoir and tlic gauKC pipe,

a branch to the appHcation cyhnder pipe,

a release pipe connection to the independnt

brake valve bracket, and with some instal-

lations a pipe to the pump governor, a feed

valve pipe if the brake valve and feed valve

are separated and an exhaust pipe if the

double heading cock is located in the res-

ervoir pipe.

640. Q.—What pipes are connected with

the independent l>rakc valve bracket?

A.—The reducing valve pipe, the applica-

tion cylinder pipe, and relase pipe branches

to both the distributing valve reservoir and

the automatic brake valve pipe bracket.

641. Q.—What pipes are connected with

a double heading cock in the reservoir

pipe?

A,—The reservoir pipe, the brake valve

exhaust pipe and the reservoir gauge pipe.

642. Q.—What is main reservoir pres-

sure used for?

A.—To release brakes and recharge the

system after a brake application, to oper-

ate the pressure controllers and to furnish

a supply of air for the operation of the

tender and driver brake cylinders.

643. Q.—What is brake pipe pressure

used for?

A.—To operate the distribuling valve

and the car brake operating valves

throughout the train.

644. Q.—What is the equalizing res-

ervoir pressure used for?

A.—To operate the equalizing discharge

valve of the brake valve.

645. Q.—What part of the distributing

valve operates when the independnt brake

is used?

A.—The application portion.

646. Q.—What part when the automatic

brake valve is used to apply the brakes?

A.—Both the equalizing and application

portions.

647. Q.—How many positions has the

independent brake valve?

A.—Five.
648. Q.—What is release position of the

independent valve used for?

A.—For releasing the engine and tender

brake whenever it is desired to release

them independently of train brakes.

649. Q.—What is running position used

for?

A.—This is the normal position of the

valve when brakes are released, and it es-

tablishes a communication between the ex-

haust part of the equalizing slide valve of

the distributing valve and the automatic

brake valve.

650. Q.—What is lap position used for?

A.—To hold any pressure desired in the

brake cylinders.

651. Q.—What is slow application posi-

tion used for?

A,—For ordinary brake application

while moving the engine and for use when

inspecting or working about the engine.

652. Q.—Wliat is quick application po-

sition used for?

A.—To make a stop quickly in case it

becomes necessary.

653. Q.—What are the positions of the

automatic brake valve?

A.— Release, running, holding, lap, serv-

ice and emergency.

654. Q.—What is release position used

for?

A.—Releasing brakes and recharging

the brake system on a train of cars, and

tor holding the brakes on the engine and

tender a|)plied.

655. Q.—What is running position used

for?

A.—This is the normal position of the

valve lo be used when running the engine

either with or without cars attached, and

\:, the only position in which the brakes on

engine and tender can be released with

the automatic brake valve.

656. Q.—What is holding position used

for?

A.—For holding the brakes on the en-

gine and tender applied while the train

brakes are releasing.

657. Q.—What is the difference be-

tween holding the brakes on the engine

and tender applied, while the train brakes

are releasing, with the brake valve handle

i:i release position and with the brake

valve handle in holding position?

-A.—In release position main reservoir

pressure flows directly into the brake pipe

wliile in holding position the brake pipe

pressure is controlled by the brake pipe

feed valve.

(To be continued)

Car Brake Inspection.

(Continued from fage 391. Dec.. 1918.)

570. Q.—How many sizes of freight

car equipments are there in general use?

A.—Two.
571. Q.—What are they?

A.—S and 10 in.

572. Q.—What style of triple valve is

used with the 8 in. equipment?

A.—H-1 or K-1.

573. Q.—And with the 10 in.?

A.—H-2 or K-2.

574. Q,—What is the difference be-

tween H-1 and H-2 valves?

.•\.—Principally in the size of the parts,

the number of bolt holes in the flange and

the manner in which the check valve cases

are fastened.

575. Q.—W'hat parts are changed in

size?

.\.—The feed grove which controls the

rate of flow to the auxiliary reservoir and

the service ports which admit auxiliary

reservoir pressure to the brake cylinder

when the brake applies.

576. Q.—Does this enlarge the slide

valve and bushing of the valves used with

10 in. cylinders?

A.—Yes.
577. Q.— Is the triple valve piston en-

larged?

A.—No.

578. Q.—What is the cubic inch ca-

pacity of the auxiliary reservoir used

with the 8 in. freight car equipment?

A.—About 1620 cubic inches.

579. Q.—Of the reservoir of the 10 in.?

A.—About 2800 in former types, but

al)out 2450 cubic inches in later types.

580. Q.—What is the size of the brake

pipe used on a freight car?

A.—l>i in.

581. Q.—The size of the retaining valve

pipe?

A.

—

}i in.

582. Q.—How long a time is required

to charge an auxiliary reservoir from to

70 lbs., if 70 lbs. pressure is maintained in

the brake pipe?

.\.—From l'/2 to 2 minutes.

583. Q.— Is the charging time for both

Uie H-1 and H-2 valves the same?

A.—The intent of the two sizes is that

each will charge its reservoir in the same

length of time as the other.

584. Q.—How is the brake pipe volume

on a freight car found?

.A.—By multiplying the inside diameter

of the pipe by itself, and the product by

decimal .7854 which will give the area.

This multiplied by the length of the pipe

in inches will give the contents in cubic

inches. Doing this for the branch pipe

also and allowing about 50 cubic inches for

brake pipe space in the triple valve, will

give the brake pipe volume.

585. Q.—How can the capacity of odd

spaces be found without resorting to

liigher mathematics?

.•\.—By weighing the part, then filling

with water and weighing again, and sub-

tracting to find the weight of the water.

586. Q.—Under ordinary temperature,

what is the we-ght of a gallon of water?

A.—About 8^^ lbs.

587. Q.—How many cubic inches does

it contain?

A.—About 231.

588. Q.—What space does one pound of

water then occupy?

.\.—231 -T- 8.33 or 27"^ cul)ic inches.

589. Q.—What is the capacity of the

brake pipe space on the average freight

cr?
.\.—.\bout 700 cubic inches.

590. Q.—About how many cubic feet

of space would there be in the brake pipe

of 100 of such cars?

.\.—700 X 100 or 70.000 cubic inches di-

vided by 1728 or 46 cubic feet.

591. Q.—What is the 1728?

.\.—The number of cubic inches in one

cubic foot or 12 x 12 x 12 ins.

592. Q.—How much auxiliary reservoir

space would there be in 100 of such cars

one half 8 in. and the other half 10 in.

equipments?

A.— 1620 X 50 and 2800 x .^0 would be

220,000 cubic inches or 127 cubic feet, or

about 170 cubic feet of air space in the

b'ake pipe and auxiliary reservoirs com-

bined on the 100 car train.
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593. Q.—Assuming that the brake pipe

and auxiliary reservoir pressure is 70 lbs.,

how many cubic feet of free air would be

contained in the brake pipe and auxiliary

reservoirs ?

A.—At 70 lbs. gauge pressure there will

be 5.7 atmospheres.

594. Q.—How is this determined?

A.—-Assuming 14.7 lbs. as one atmos-

pliere, 70 lbs. gauge pressure plus 14.7 lbs.

equals 84,7 divided by 14.7 or 5.7 atmos-

pheres.

595. Q.—How can a convenient table be

arranged to show this ?

-A.—As follows.

Gauge pressure Atmospheres

40 lbs 3.72 Atmospheres

45 •• 4.06

50 " 4.4

55 " 4.74

60 '• 5.08

65 " 5.42

70 '• 5.7

75 • 6.1

80 '• 6.4

85 " 6.7

90 " 7.1

95 •• 7.4

100 •• 7.8

110 " 8.4

120 " 9.1

130 " 9.8

140 •• 10.5

596. Q.—What amount of these 5.7

atmospheres must be furnished from the

air compressor in charging the train to

70 lbs ?

A.—4.7
597. Q.—Why?
A.—Because the brake pipe and reseri'oir

space contains one atmosphere before the

compressor is started.

598. Q.—How much work would this be

for an 11 in. air compressor making air at

the rate of 45 cubic feet of free air if there

i< no leakage considered?

A.—170 cubic feet of space X by 4.7 is

about 800 cubic feet of free air and this

divided by 45 will show about 18 minutes'

work.

599. Q.—There is however, brake pipe

leakage present in all trains, and assuming

a total leakage of 2 lbs. per minute from

the entire volume, how many cubic feet of

free air would be lost per minute through

leakage ?

A.—Two lbs. is about l/7th of an atmos-

phere and 170 cubic feet of space divided

l.y l/7th equals about 24 cubic feet that

would be lost per minute.

600. Q.—Sometimes this leakage is es-

timated from the brake pipe alone and

sometimes runs to 10 and 12 lbs. per min-

ute, assuming a leakage of about 7 lbs. per

minute what number of cubic feet of free

air would be lost per minute?

.\.—One half of an atmosphere from

the 46 cubic feet in the brake pipe or 23

cubic feet.

(To be continued.)

Honoring Locomotive Enginemen.

\\ e have, before now, had occasion to

refer to the practice which has been
adopted by several of our leading roads,

and which consists in painting on the ma-
chine the name of the engineman who
runs the iron horse so decorated. The
name of the man. painted on the engine,

(lisually below the cab window) is in-

tended to indicate that the man has be-

come conspicuous, above his fellows, for

the saving of coal, or oil, or in some way
making a record of economical perform-
ance with the engine. The object is not
only to recognize, officially, the good
work done, but to serve as an inspiration

for others.

The Canadian Pacific Railway has not
only put this excellent record before other

employees, but has created an artistic and
decorative design which is almost her-

aldic in essence. It consists of a circular

band of dark blue, with a marginal stripe

of gold, below the cab windows, and on

this deep blue, the name of the railway

ni-.MCN OF CIRCLXAR BAND OX LOCO-
MOTIVES OF C. P. RY.

occupies the upper half of the circle and
the full name of the successful engineman
is in the lower half; all the lettering being

in gold leaf, which standing on the blue

band, makes plain reading, and is in good
taste. Inside the blue band is crimson red,

and upon this stands a white or silver

shield. The "charge" on the shield is a

(lark green maple leaf, (Canada's emblem)
and this is veined in light green color. A
dark brown beaver surmounts the shield,

as a crest does in armorial bearings.

The whole design is artistic, and has a

national flavor which unobtrusively puts

into the mind of the beholder, the sig-

nificant name of the road, and the objects

which the proprietors, and the Canadian

Government had in view when this great

national undertaking was in its infancy,

and when it was finally incorporated as

a private concern in 1881, with a stale-

aided mission to assist in the colonization

cf the prairies of the Northland, and to

bind the distant provinces of the Domin-
\rm into one united and prosperous nation.

Case-Hardening.
In case-hardening the articles are fin-

ished as to size and form, except for a
light grinding where extreme accuracy is

necessary, and are then packed in flasks

in the carbon producing material, which
is usually some form of animal charcoal
plus prussiate of potash, salt, or other
chemical, which is presumed to assist in

the absorption of the carbon. The flasks

have covers thoroughly closed to pre-
vent the admission of air, and are grad-
ually heated to from 1.400 to 1.500 degs.

Fahr., and held at that temperature for

some hours. The exact temperature de-
pends on the content and bulk of the

metal, .and is not constant for all things
alike, but usually the variations are not
great. When finished, the hardened
pieces are dumped into cold water, and
after being dried are finished off for use
if the hardened casing is thick enough,
or it may be necessary to again pack and
heat them to increase the depth of the

hard casing. As to the depth to which
ihe metal is hardened, wear has to be
considered, but as from a sixteenth to

three thirty-seconds of an inch is as a
rule ample, there is no advantage in

deeper hardening, while in many cases
less than the sixteenth of an inch gives

all the wear required.

For thin work, heating to a full red
and plunging in a hot solution of cyanide
of potassium will give good results, more
particularly if the heating and dipping is

several times repeated; but this method
of hardening usually causes the develop-
ment of hair cracks, which rather spoil

its effectiveness, and to some extent pro-

vide a means for rapid wear under some
conditions of use. The hotter the solu-

tion is used the fewer and finer the cracks
with steel, while with fibrous iron they
become practically absent, but all wet
treatments are rather apt to affect the

surface of the metal, and this in the hands
of the most skilful operator.

In the case of surface hardened non-
ferrous metals, the effect is somewhat
the same as in the case-hardened iron or
steel, while in some instances there is

some tendency towards peeling if the

metal is bent about much, but the process

has advantages for some kinds of work.

The metal to be treated is freed from
oxide as far as possible, fluxed, and suffi-

ciently heated from underneath, the hard-

ening metal being melted on the upper

surface and well rubbed in until it alloys

with the mclal to be hardened. Surplus

metal is then wiped off and the treated

object allowed to become cold, when it is

finished in the most convenient way.

In British practice, what is known as

lute is used in closing the lid of the case-

hardening box or flask. It consists of

ammoniaeal coballic salts of a yellow

color and in chemistry !- known as luicn-

cobaltic chloride.
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Electrical Department

The Electric Coasting Clock

During the last four years we have all

been confronted with the great advance-

ment in cost of materials and labor. In

a great many lines of business the in-

creased costs are offset by payments in-

creased and it all comes back to the point

that "the consumer pays."

There has been one industry which al-

most universally, has not been able to take

advantage of this fact. We refer to the

electric railway business and by this we
mean railways and railroads which are

using electricity as the motive power, but

which have not been under government

regulation. Costs on electric railways,

subways and elevated lines, have been in-

creasing for the past ten years. The at-

tention of every person interested in the

management and operation of these lines

has been directed to the necessity of de-

creasing these costs. Every factor enter-

ing into the operation has increased in

cost continuously, enormously, so that the

cost per car mile has been increasing with-

out a corresponding rise in the unit fare.

There has been, during this period, a

great improvement in electrical apparatus,

so that new equipments are more econom-

ically generated, and distributed electric

power is produced from fewer pounds of

coal, and therefore at less cost. New me-
chanical devices have been brought out

which under normal labor conditions

would reduce the maintenance costs of the

mechanical and engineering departments.

But with all of the more efficient appa-

ratus used, the expenses have increased

out of all proportion to the receipts and

it has been necessary to look to other

fields for the desirable and even impera-

tively urgent economies. Some economy
has been obtained by checking more care-

fully the materials and the methods em-

ployed in various departments and by re-

arranging operating schedules on a more
scientific basis.

There is another way to gain some of

the greatest percentage in economy, and

that is by reducing the waste of electrical

energy in the transmission from the power

house to the electric train and at the

electric train. One of the largest items

in the cost per car mile, is the cost for

the electric power, so that a saving in this

item, has a large percentage of saving in

the total cost per car mile. The savings

in transmission can be obtained by the

use of the proper number and size of cop-

per feeders and the location of substa-

tions, so that the loss of power in trans-

mitting it from the power house to the

trains will be not more than is warranted

by circumstances. The saving ot power

at the car can be obtained by enlisting

the intelligent co-operation of the motor-

man who directs its ultimate consump-

tion.

It is this saving of the power at the

car, that we are interested in. How can

the motorman be made to substitute

brains for sheer muscle? It is an ad-

mitted fact that ordinarily a large part

of the total electrical energy is wasted

daily on nearly every railroad in the coun-

try, compared with what would be the

most efficient operation. The loss is due

to the variable handling of the cars by

the motorman, not necessarily through

carelessness on his part, but from lack of

information or of any adequate conception

of what can be obtained by correct opera-

tion of the controller and brakes. He may
be a good motorman, but he has been

placed in charge of a train without a

thought as to what degree of economy he

y^ ^hj

FIG. I.

can exercise. He often falls into a per-

fectly human "habit" of operation with-

out regard to the power he is using.

The officials of the Interborough Rapid

Transit Co. of New York, who manage
and operate the extensive subway and ele-

vated lines, in that city, recognized the

value of this power saving. They realized

that some assistance must be given to the

motorman whereby he could know
whether he was operating economically

or not ; so that he could compare one run

on a given section w-ith another similar

run, and draw comparisons.

They, wMth the directing mind of the

vice-president leading, developed and put

in operation on this road, the Rico Coast-

iiig Recorder. It is an instrument which

records the actual number of minutes that

the train is operated without the use of

power or brakes. It is an efficient and
desirable device and secures very great

economy in operating railway equipments.

It reads in "coasting minutes" delivering

a printed voucher-slip to the motorman

at the end of each run. This voucher-

slip shows the degree of economy which

the motorman has exercised on every run.

By a system of ranking and rewards,

the railway company may make a prac-

tical and monetary inducement to the men
for economical operation, thus greatly re-

ducing the amount of power ordinarily

consumed.

How does a record of the number of

seconds of coasting, have anything to do

with the amount of electric power used?

The operation of a train can be repre-

sented graphically by what is known as

thi- speed time curve. The operation con-

sists of a series of rims, the number de-

pending on the number of stops which

the train makes between the two ter-

minals. At each stop the train starts from

standstill, some resistance being used to

regulate the current, it increases its speed

or accelerates at first rapidly and then

more slowly until a balanced speed is

reached, or a speed sufficient to maintain

the schedule. The power is cut off when
necessary and the train coasts until a

point i? reached where brakes are applied,

to bring the train to a halt at the next

station. Each of the cycles of operation

can be shown graphically by plotting

speed against time as shown in Fig. 1.

.Acceleration is shown by the line ABC
where AB is a straight line acceleration

(constant rate) and this is the speed dur-

ing the time that the resistance is being

cut out step by step; the constant speed

by line CD ; coasting bv DE ; and braking

by EF.

The energy input to a car or train is

utilized to overcome the resistor losses

in starting, to overcome the losses in

the motors and wiring, to impart velocity

to the car. and to overcome friction. By
far the larger part of the energy for a

service with frequent stops is that re-

quired to impart velocity to the train.

The momentum thus imparted to a train

will keep it in motion for a considerable

time after the power is shut off. Although
coasting to a standstill is not practicable,

improvement in economy of current con-

sumption can be effected by the nearest

permissible approach to this condition.

.Acceleration may be rapid, it may be

slow, or it may be variable. To obtain

maximum speed at the earliest possible

moment, and to reduce the resistance

losses to a minimum, rapid uniform ac-

celeration must exist. With rapid and
uniform acceleration the greatest possible



January, 1919 RAILWAY AND LOCOMOTIVE ENGINEERING. 23

amount of the energy input is consumed

in propelling the train.

The stored-up energy may be expended

in two ways—either by braking or coast-

ing. If the car is not allowed to coast,

then it is necessary to apply the brakes

immediately on throwing off the power,

in order to retard the train. This unnec-

essary use of braking power means, not

only, a waste of stored energy of the

train, which could have been used to pro-

pel it for a considerable distance, but it

also means discomfort to the passengers

together with an enormous increase in

brake shoe wear and a consumption of air

pump current. By anticipating the ap-

proaching stops and slow-downs and

coasting up to them and by not keeping

the power on up to the point where

brakes are to be applied, the waste ot

power is eliminated. In other words the

stored energy of movement is made an

assistant instead of an opponent.

Increased coasting time of a run

means, then, uniform acceleration, with a

strict attention to anticipating stops and

slow-downs and a reduction of brake ap-

plications. So that, any increase in coast-

ing time must result in a considerable

power saving. Just what this saving is

has been proved by a series of elaborate

tests. It is this—that there is an approxi-

mate one to one relation between the rate

of power consumption and the coasting

Interborough system subways and the ele-

vated roads this saving amounts to ap-

proximately 84,000 tons of coal per year.

On the elevated and subway systems of

Boston. Chicago and Greater New York,

where the recorders have been installed,

ihere is a reported saving of over 150,000

tons of coal per annum.

Resistors_ To Trolley

^%VorS^r
I

CcMr'l,.'

Fuse |«W*»» ? 35"

Coasting Time Recorder 4
J

Cloch Moqnet \ fe

While the primary object of increasing

the coasting is to accomplish a reduction

in power costs, there are other benefits,

which result in savings, which are ob-

tained. One of these additional benefits

is the reduced brake shoe wear. There

are few brake applications, and these ap-

plications are made at a lower speed and

where abrasion of wheel tread and shoe

is comparatively low. This brake shoe

saving may be as high as SO per cent.

The coasting recorder simply consists of

a recording mechanism shown in Fig. 3

percentage for any given run with anv

given train ; that the rate of power con-

sumption decreases in exact proportion as

the percentage of coasting time increases.

This fact means, that increased coasting

is reflected in the coal pile for it indicates

that less power must be generated to meet

the demands of the trains.

Before describing the construction of

the coasting recorder it may be interesting

to know what has been saved in terms of

tons of coal by their installation. On the

and an electric relay. One recorder and

one relay are necessary for each car or

each multiple-unit train. The recording

mechanism consists of a specially-designed

recording instrument somewhat similar to

those in use for factory time keeping.

The printing mechanism is controlled and

driven by a double-spring marine-move-

ment clock, especially designed to with-

stand excessive vibration and climatic

variations. This clock movement is di-

rectly geared to the recording mechanism

and both are mounted on a solid cast-

steel frame and enclosed in a steel case.

Each motorman is given a registration

key, bearing his badge number. With this

key he registers at the beginning and end

of the trip.

The clock is started electrically at the

instant power is thrown off the train and

remains in operation until train coasts to a

stop, or until the brake is applied, or

until the power is again turned on. The
time the clock has operated during a trip

is graphically shown by the difference be-

tween the initial and final readings of the

impressions that the motorman takes on

the paper tape contained within the re-

corder case, the movement of the type

wheel that prints these impressions is gov-

erned by the movement of the clock itself.

An examination of the schematic dia-

gram, Fig. 4, shows that the current can

reach the controlling magnet on the clock

movement only when the traction motors

are running as generators ; the back e.m.f.

or generated voltage of the motors when
coasting furnishes energy for the* clock

magnet. The magnet and brake attach-

ment is so arranged that it can be ad-

justed to meet any operating condition.

The electric relay is so arranged that

when the controller is "on" no current

can get through to the clock magnet from

the traction motors. When the brakes

are applied the clock circuit is opened.

Consequently a motorman must have the

car moving without power or brakes on

in order to operate the clock.

With this type of relay it is impossible

for a motorman to "coast to a standstill"

and obtain a fictitious record, as the en-

ergy which operates the clock magnet

ceases when the motor stops. There is

no evasion of this evidence of reality, and

there can be no sinister discrimination or

sentimental feeling on the part of this

very ingenious piece of mechanism which

the electric fraternity owes to the work
of Mr. Frank Hedlcy, of the New York
Interborough Railways in conjunction

with 'Mr. J. S. Doyle, Superintendent

of car equipment. The coasting clock

records facts which show the dollar-

and-cent advantage of efficient operation,

and a competent and thoughtful motor-

man can effect a substantial saving for

the company, and if he applies himself

he can do this without necessarily in-

flicting the unpleasant jerking and rock-

ing sensation of a too sudden start or a

precipitate stop.

Shop Foreman Organizing.

An organization is on foot among the

railroad shop foremen and assistant fore-

men in the United States for mutual

benefit. The chief grievance of the fore-

men is that iTiany shop men under them,

by working overtime, earn more than the

foremen. The foremen, having had no

organization, have had no voice in union

affairs or in wage advances.
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Gas Welding Methods

0\y-acct.vlcnc welding is something

that touches pretty much every important

line of activity having to do with metals.

The building and repair of locomotives

and other railroad rolling stock consti-

tute a large field of operations. The con-

struction and repair of automobiles and

motor trucks, provide another. The man-

ufacture of non-ferrous utensils and ap-

plications to brass, copper and alum-

inum work provide still another. The

oxy-acetylene torch is, in fact, one of the

great instruments of construction and re-

pair nearly ever>'where that the leading

industrial metals are used.

It is a remarkable instrument in repair,

since it is able not only to unite met-

als but to replace lost parts. Its portabil-

ity enables it to lend itself particularly

to repair work. When the plumber is,

with ils aid, able to go into residences

and public buildings and on the spot re-

pair breaks in cast-iron pipes, etc., and

other metals that have hitherto been dif-

ficult to handle, we have a proof of the

merits of the repair process. The oxy-

acetylene process is the procedure which

can reach such cases.

The amateur machine room, the big

machine shop, the foundry, the railroad

roundhouse, the plumber's shop, the fac-

tory, turning out miscellaneous non-fer-

rous w-ork—all these, and others, have

use for the oxy-acetylene torch, for the

reason that they are often "up against"

problems which the oxy-acetylene torch

can and does solve. A very important

line of activity in which oxy-acetylene

welding has been found to be of value

is of welding sheet metal. Such work as

welding the seams in the nickel-plated

containers of the Edison storage battery

is just the kind of work in which the oxy-

acetylene process is very valuable.

Both in new and repair work, the pro-

cess is a most hopeful adjunct; it must,

however, be intelligently used. It is the

purpose of the short series of articles

now begun to set forth the fundamental

methods of handling this kind of work.

Those interested are urged to read, at-

tentively, to skip nothing, whether it

appears useful or not at the time.

O.xy-acetylene welding is carried out,

ordinarily, by means of a torch or blow-

pipe held in the hand. There are two

gases passing through the instrument and

issuing from the burner. These are

oxygen and acetylene. A double flame

is formed. The inner white flame is quite

small and may be only ;4 or-^s of an inch

long. The outer flame is quite large and

forms a kind of envelope. It is with the

tip of the little white flame or a spot near

the tip that the work is chiefly done.

By J. F. SFKLNGER

Here we have a temperature of some-

thing like 5,000 or 5,500 degs. Fahr., or

perhaps more. It is largely because of the

enormous temperature that work covering

a wide range may be done.

In fact, all the usual industrial metals

yield to this temperature. There is no

trouble in melting gold, silver, iron, cast

iron, steel, copper, brass, bronze, alum-

inum, tin, lead, etc. Consequently, the

oxy-acetylene torch has a very wide

variety of uses. Cast-iron was one of the

first materials dealt with commercially.

.Mmost any break in cast-iron may be re-

paired. For example, if a low-pressure

steam radiator unit has cracked from

any cause—say from the freezing of con-

tained water—the oxy-acetylene process

is able to have repairs made. Further-

more, unless the break is at some inac-

cessible point, the torch, together with

Wll.niNG OPER.\TOR .\T WORK, TORCH
IN RIGHT HAND, WELDING

ROD IN LEFT.

the oxygen and acetylene supplies, may

be brought to the spot and the radiator

repaired not only without removal but

without dismantling. Again, suppose a

brass casting on a locomotive breaks.

This is also a job for the oxy-acetylene

torch. If conditions permit, the repair

may be made without removal of the two

parts.

.\ break may occur in a steel plate in

a locomotive fire-box. This is a repair

which has often been made with the oxy-

acetylene burner. In fact, in a case like this,

the process comes in in a double manner.

That is to say, by means of a suitable

compound torch or a suitable attach-

ment to the welding torch, the process

may be utilized to cut out the damaged

steel plate as well as to weld up seams

between plates. A high pressure jet of

pure oxygen associated with the ordinary

oxy-acetylene welding flame enables the

operator to cut steel, both thick or thin,

both cast or rolled. Steel may be cut

but no other metals.

To go back to the simple welding op-

eration. It may often be used to build up

a part that has been broken off and lost.

It may be a bronze or a brass knob, or

part of the control wheel or other device

attached to a valve. In such cases, if con-

ditions are favorable, the oxy-acetylene

process may be brought in not merely

to secure the two pieces together but to

build up the whole of that which is lost

and gone. The powerful little white

flame melts off brass or bronze from a

rod of the material and enables the op-

erator to build up and fashion the lost

part—to add it to the main portion. This

may at times be done without removing

anything. The finishing of the new

piece is a job for the file and for sim-

ilar tools.

Let us suppose, for example, that a

casting has been broken across. It does

not matter whether it is cast-iron, brass,

aluminum, or steel, the oxy-acetylene

process is well adapted to mend the break

and unite the two parts. It does not mat-

ter whether the casting is a small one,

such as a radiator unit, or a part be-

longing to the steam plant in the base-

ment of an apartment house. Or it may
be a frame or a bracket belonging to a

railway locomotive. It may possibly be a

liig casting, such as the base of a large

machine. Big or little, it is all the same

to the oxy-acetylene process. The cast-

ing may be new and still in the shop ; it

may be old and at the bottom of a pit.

New or old, under shelter or out of doors,

near the shop or far from it, the casting

can be repaired. Torches may be taken

to the work and also tanks containing the

gases oxygen and acetylene. Or the

work may be brought to the shop. Some
shops have acetylene piped to various

points of convenience and secure it by

flexible or other branch piping. The job

in hand may require that a malleable iron

piece be secured to a rolled steel part;

or it may be that a piece of hard brass

needs to be united to a soft brass part,
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it fs a job for the oxy-acetylene process.

Whether the operator can do it or not

will depend largely on how much he

knows about the process.

There are, naturally, some jobs that can

be handled by any process. The break,

for example, may be located where neither

the oxy-acetylene torch nor any other in-

strument doing similar work can be in-

serted. In short, the job may be out of

\VE1.L)I.\G ROOT JOINT •ITGIIT OX A
STEEL PASSENGER CAR.

reach. Then there are jobs which can be

done, but require more than ordinary

skill and knowledge. Just an ordinary

welding man could hardly be expected to

weld up a break in a high pressure cop-

per steam pipe on an ocean liner, that take;

skill and knowledge. But there is such an

enormous amount of new and repair work

that the ordinary oxy-acetylene welder

really can do and do acceptably that we
need not be troubled if some jobs are be-

yond the man.

The great power of the oxy-acetylene

flame is the thing that enables it to con-

quer any ordinary metal. But this power

is, at the same time, the thing that will

make trouble for the careless workman.

The very ease with which metal may be

melted, makes it necessary to be on the

watch lest the flame be allowed to do too

much. Thin metal whose melting tem-

perature is rather low, needs to be

handled wisely, otherwise, damage to the

metal will be done. So it will be well

for the beginner to face the fact that oxy-

acetylene welding is an art to be studied

seriously and not just picked up by

watching someone else at work. What the

welder needs to know is the construction

and mode of operation of his torch; the

methods that have been found adapted to

various classes of work; and the reasons

for the various rules and directions.

Just now, let us pay some attention to

the llanies which issue, as it were, from

the torch. The little w-hite flame con-

stitutes the welding tool. Ordinarily, the

tip of this Hame is what is used. The

tip marks the hot spot. The character of

the rtame closer to the burner and farther

away, is different from what it is at the

region of the tip end. Nearer the burner,

there are understood to be three gases

flowing—oxygen, gaseous carbon, and

hydrogen. The oxygen will generally be

undesirable for contact with hot metal.

The carbon will also be undesirable,

but perhaps for a less number of

jobs. The hydrogen will often do

no harm. If the reader has grasped the

point here, he will readily understand

that he should be on his guard lest this

part of the flame flow onto the work.

Further out from the burner, at points

beyond the end of the tip of the white

flame, the conditions are more favorable.

In fact, all this region, including the big

enveloping flame, acts as a protection to

the hot metal. It is eager for oxygen and

readily licks it up, whether the oxygen
be oxygen that has come through the

lorch and has failed to unite with either

the carbon or the hydrogefi, or whether

the oxygen comes from the surrounding

atmosphere.

Welding in Railway Service.

The Sayre shops of the Lehigh Valley

Railroad claim the distinction of having

turned out, about five years ago, the first

completely welded firebox placed in ser-

vice on an .American railroad, and the

plant is still turning to good account the

economies possible through the use of

oxy-acetylene and electric welding.

So far have improved methods of doing

boiler work progressed at this plant that

locomotive fireboxes are regularly re-

newed without removing the boiler from
the frame, it being the practice to cut out

the original firebox and put in in three

sections, welding up all seams and joints.

Among other expedients employed is that

of dispensing with the studs at the cor-

ners of the mud rings, the practice being

instead to countersink holes through the

firebox sheets and into the mud rings

siiflSciently to get clean metal, and then

spot weld the sheet to the mud ring by

filling up the holes with the welding

torch.

It has also become the regular practice

to reclaim car and tender axles having

worn collars by the oxy-acetylene torch.

The collar is built up the required amount,

and then machined to the standard con-

tour. In case the material deposited is

found to be too hard, resort is had to the

process of annealing the ends of the axles

to enable the lathe tool to take hold.

The expense involved in this process is

given as $2.34, as compared with $20, the

approximate cost of new axles for 50-ton

cars. In cases where the rocker or tum-

bling shafts of locomotive valve gear

mechanisms have become worn these

parts are built up to size and restored to

service at a fraction of the expense in-

volved in renewing them. Loose fits on

the crankpins and driving axles of loco-

motives are similarly treated. Locomo-
tive driving box shoes are attached in

the same manner as are the firebox sheets

at the corners of mud rings—that is, by

spot welding.

Cracked cylinders, which to replace new
would cost anywhere from $800 to $1,200

are restored to service by autogenous

welding at a cost that is insignificant in

comparison. Broken engine frames are

regularly welded in place, and miscel-

laneous lugs and brackets, including those

on air pumps, are also restored by this

means. A further economy to be observed

at the Sayre shops and one in which the

oxy-acetylene torch plays its part is the

cutting out of blanks from old boiler

shells from which locomotive driving

brake heads are pressed in the bulldozer.

The expense of making these heads,

amounts about 35c. each, as compared
with more than $2, the present cost of
these part if made from malleable iron

or steel castings. So fully is the value of
autogenous welding appreciated by the

mechanical staff of the Lehigh Valley
Railroad that part of the standard equip-

ment at each of its modernized engine

terminals consists of an electric welding

equipment with its automatic control

panels.

Care of New Belts.

Belts, in many respects, are like most
other pieces of machinery. They "settle

down" only after use. If well maintained
they will run better the second year than
the first.

Most belt troubles are caused by early

neglect. The good that is in the belt is

quickly lost unless some attempt is made
to keep it there.

The best way to keep the good in a

belt is to make the belt even more pliable

than when new. Do not allow it to slip at

any time, for slip generates heat and heat-
ing is hard on all belts -old as well as
new. The belt becomes charred, hard,

and can never be rejuvenated. The good
is gone forever. Proper treatment when
the belt is new is the only protection

against this effect.

-Again, if the belt is not treated when
new, and even if it does not slip, there

is a certain amount of internal wear pro-
duced by one dry fibre sliding and grind-
ing against the other, which leads to early

self-destruction. If these fibres are lu-

bricated when the belt is new, there can
be no grinding and wearing out.

Of course, the belt must be treated

from time to time thereafter just as any
machine must be oiled from lime to time,

but a machine does not need as much oil

after it has settled down as when new.
The same is true of belts.
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Items of Personal Interest
Mr. Harry Neinbore has been appointed

machine shop foreman of the Southern

Pacific at Portland, Ore.

Mr. M. S. Montgomery has been ap-

pointed fuel supervisor of the Northern

Pacific, with headquarters at St. Paul,

Minn.

Mr. Fred Berglund has been appointed

roundhouse foreman of the Chicago, Mil-

waukee & St. Paul, with office at Mil-

bank, N. D.

Mr. William Casey, formerly manager

of the Canadian Locomotive Company,

Ltd., Kingston, Ont., has been appointed

general manager.

Mr. Henry Jesberg has been appointed

assistant boiler shop foreman of the Chi-

cago, Milwaukee & St. Paul, with office at

Minneapolis, Minn.

Mr. Charles B. Anderson has been ap-

pointed assistant blacksmith foreman of

the Chicago, Milwaukee & St. Paul shops

at Minneapolis, Minn.

Mr. A. J. Lewis, formerly general fore-

man of the Missouri, Kansas & Texas of

Texas, has been appointed shop superin-

tendent at Denison, Tex.

Mr. S. W. Fryer has been appointed

general foreman of the Southern Pacific

shops at Portland, Ore., succeeding Mr.

George Hammond, promoted.

Mr. T. E. CuUen has been appointed

assistant master mechanic of the Erie at

Briar Hill, Youngstown, Ohio, succeed-

ing Mr. R. R. Munn, resigned.

Mr. A. L. Brown has been appointed

master mechanic of the Chicago, Milwau-

kee & St. Paul at Savanna, 111., succeeding

Mr. J. T. Lendrum, resigned.

Mr. G. B. Small has been appointed su-

perintendent of the fire hose and protec-

tion department of the Great Northern,

reporting to the general manager.

Mr. Henry E. Wienke has been ap-

pointed machine foreman of the Hunting-

ton, Ind. shops of the Erie, succeeding

Mr. Charles Clabaugh, transferred.

Mr. Nelson T. Burns, formerly with the

New York Central, has joined the sales

department of the Vapor Car Heating

Company, with office in Chicago, 111.

Mr. Erik W'. Lostrom has been appoint-

ed road foreman of engines of the North-

ern Pacific, with office at Duluth, Minn.,

succeeding Mr. Charles Emerson, pro-

moted.

Mr. Nelson T. Burns, formerly with the

New York Central, has entered the sale

department of the Vapor Car Heating

Company, Inc, with headquarters at

Chicago.

Mr. Charles E. Peiffer, formerly general

car supervisor of the Buffalo, Rochester

& Pittsburgh, at Du Bois, Pa., has been

appointed master car builder, with head-

quarters at Du Bois.

Mr. J. L. Riley, formerly general fore-

man of the Chicago, St. Paul, Minneapolis

& Omaha, at Sioux City, Iowa, has been

appointed master mechanic at Sioux City,

succeeding Mr. J. O. Enockson.

Mr. C. N. Bainbridge, formerly assist-

ant engineer on the Chicago, Milwaukee

& St. Paul, has been appointed engineer

o! design, with headquarters at Chicago,

succeeding Mr. H. C. Lothholz, resigned.

Mr. L. W. Barr has been appointed gen-

eral roundhouse foreman of the Erie,

with office at Meadvillc, I'a., and Mr. A.

Lutton general foreman, and Mr. W. H.

Harris, piecework checker, both at Mead-

ville.

Mr. W. C. Burel has been appointed

master mechanic of the Pittsburgh divis-

ion of the Baltimore & Ohio, Eastern

Lines, with headquarters at Glenwood,

Pa., succeeding Mr. A. H. Hodges, trans-

ferred.

Mr. Charles W. Weeks has been ap-

pointed road foreman of engines on the

Toledo division of the Pennsylvania,

western lines, with headquarters at To-

ledo, Ohio, succeeding Mr. R. Palmer,

promoted.

Mr. L. C. Qamblitt, formerly assistant

road foreman of engines of the Baltimore

& Ohio, Eastern Lines, with office at Cum-

berland, Md., has been appointed road

foreman of engines with headquarters at

Keyser, W. Va.

Mr. J. O. Enockson, formerly master

mechanic of the Chicago, St. Paul, Minne-

apolis & Omaha at Sioux City, Iowa, has

been appointed superintendent of motive

power and machinery, with headquarters

at St. Paul. Minn.

Mr. W'. J. Robider, formerly master car

builder of the Central of Georgia, has

been appointed general master car builder

of the Canadian Pacific, with head-

quarters at Montreal, succeeding Mr.

C W. Van Buren. deceased.

Mr. G. E. Murray, formerly chief elec-

trician of the Chicago & North Western,

with headquarters at Chicago, has re-

signed to become electrical and mechan-

ical engineer of the Grand Trunk, West-

ern Lines, with headquarters at Battle

Creek, Mich.

Mr. Roswell P. Cooley, of the Vapor

Car Heating Company, formerly in charge

of sales in the southwestern region, with

office in Chicago, has been appointed

Eastern sales manager, with office at

New York City, succeeding Mr. George

T Cooke, resigned.

Mr. N. B. Emley has been appointed

fuel supervisor of plants and shops of the

Erie, with headquarters at Meadville, Pa.,

and will supervise the handling and eco-

nomical use of fuel at all power plants

and shops in the system ; report to Mr. G.

Trumbull, assistant to the general me-

chanical superintendent.

Mr. E. H. Coapman, I-'ederal manager

of the Southern and associated lines, with

headquarters at Washington, D. C, has

been appointed Federal manager also of

the Georgia Southern & Florida, the

Hawkinsville & Florida Southern, and the

St. Johns River Terminal.

Mr. G. W. Seidel, formerly superin-

tendent of motive power of the Minneap-

olis & St. Louis, has been appointed su-

perintendent of Chicago & Alton, and the

Chicago, Peoria & St. Louis, with office

at Bloomington, 111., succeeding Mr. J. E.

O'Hearne, resigned.

Mr. W. I. Jeffards, formerly assistant

chief draftsman of the Erie, has been ap-

pointed resident engineer at Meadville,

Pa., in charge of engine terminal facili-

ties now in course of construction there,

consisting of engine house, machine

shop, storehouses, coaling plant and ash

handling facilities.

Mr. R. W. Burnett, formerly shop sup-

erintendent of Missouri, Kansas & Texas

Railway of Texas, at Denison, Tex., has

been appointed mechanical superintendent

of the Missouri, Kansas & Texas and the

other roads under the jurisdiction of Mr.

J S. Pyeatt, federal manager. Mr. Bur-

nett's headquarters are at Denison.

Mr. G. R. Galloway, formerly master

mechanic of the Baltimore & Ohio, west-

ern lines, with office at Lorain, Ohio, has

been appointed master mechanic of the

western lines of that road, the Dayton &
Union, and the Dayton Union railroads,

with headquarters at Cincinnati, Ohio,

succeeding Mr. P. H. Reeves, assigned to

other duties.

Mr. J. A. Tschwor, formerly general

foreman of the locomotive department

of the Baltimore & Ohio, western lines,

with headquarters at Willard, Ohio, has

been appointed master mechanic of the

New Castle division, succeeding Mr. M.

A. Gleeson, transferred to the Cleveland

division, succeeding Mr. G. R. Gallaway,

promoted.

Mr. Roswell P. Cooley has been ap-

pointed Eastern sales manager of Vapor

Car Heating Co., Inc., with office at

50 Church Street, New York, succeeding

Mr. George T. Cooke, who recently se-

vered his connection with the company.

Mr. Cooley has had charge of sales in

Southwestern Region, with headquarters

at Chicago.

Mr. J. M. Hannaford, Federal manager,

announces that Mr. F. G. Freest will have

charge of the purchasing and stores de-

partment of the Northern Pacific, the

Minnesota & International, the Big Fork

& International Falls, and the Camas

Prairie, with headquarters at St Patil,
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Minn., who will appoint a general store-

keeper and other necessary assistants.

Mr. Charles A. Howe, purchasing agent

of the Missouri Pacific, the St. Louis

Southwestern and the Louisiana & Ar-

kansas, with headquarters at St. Louis,

Mo., has had his jurisdiction extended

over the Memphis, Dallas & Gulf, with

headquarters at St. Louis.

Mr. R. D. Quickel has received an hon-

orable discharge from military service,

and been re-appointed fuel agent of the

Southern lines and associated railroads,

lines west, with headquarters at Cincin-

nati, Ohio, succeeding Mr. W. C. Kieffer,

assigned to other duties.

Mr. Charles F. Quincy has been elected

president and Mr. Frank F. Kirten has

been elected secretary-treasurer of the

Q and C Company of Canada, Limited.

The company has been incorporated and

will manufacture and sell in Canada rail-

way devices controlled by the Q and C

Company. The Canadian representatives

are the General Supply Company of Can-

ada, Limited, 356 Sparks Street, Ottawa.

Mr. H. R. Barten has been appointed

general fire prevention inspector of the

Missouri Pacific, the St. Louis South-

western, the Louisiana & Arkansas, the

Memphis, Dallas & Gulf, the Arkansas

Central and the Natchez & Southern

railroads, the Southern Illinois & Mis-

souri Bridge and the Coal Belt Electric,

with headquarters at St. Louis, Mo., re-

porting to the chief engineer.

Mr. J. T. Carrol, mechanical assistant

to Mr. Charles H. Markhan, regional di-

rector of the Allegheny region. United

States Railroad Administration, has been

appointed general superintendent main-

tenance of equipment of the Baltimore &
Ohio, Eastern Lines, the Coal and Coke,

the \\'heeling Terminal, the Western

Maryland, the Cumberland Valley and the

Cumberland & Pennsylvania, with head-

quarters at Baltimore, Md., succeeding

Mr. J. H. Clark, resigned.

Mr. L. H. Turner, recently appointed

as superintendent of motive power of

the Pittsburgh & West Virginia, and the

West Side Belt, has also been appointed

superintendent of motive power of the

Monongahela, with headquarters at Pitts-

burgh, Pa. Mr. Turner is from Macedon,

N. Y., and has had an interesting career

as a railroad man in the mechanical de-

partment. Beginning as a rivet heater

on the Lake Shore & Michigan Southern,

he later entered as an apprentice in the

machine shops at the Elkhart shops. Gang
foreman for four years, and foreman at

the shops of the Air Line Junction. In

1874 at the age of 22, he was general

foreman of the shops at Norwalk. In

1887 he was appointed superintendent of

motive power on the Pittsburgh & Lake

Erie, and has now completed 50 years of

continuous service with the New York

Central Lines. By right of seniority, he

is now dean of superintendents of motive

power in the United States.

Mr. R. W. Burnet, formerly master

car builder of the Delaware & Hudson,

has resigned to become assistant to the

general manaaer of the Joliet Railway

L. H. TURNER.

Supply Company, and vice-president of

tlie National Car Equipment Company,

with headquarters at Chicago. Mr. Bur-

net has had an extensive experience as

a master car builder, both in the Middle

West, in Canada, and also in the Eastern

States, being several years master car

U. W, nURNETT

Iii'.ilder on the Erie. Mr. Burnet left rail-

road work in 1915 to become vice-presi-

dent of the National Car Equipment Com-
pany, but in 1917 was appointed master

car builder on the Delaware & Hudson,

from which position he has now resigned.

The Air Brake Association.

At a meeting of the Executive Com-
mittee of the Air Brake Association,

held in Pittsburgh, Pa., on December S,

President F. J. Berry presiding, Chicago

was selected as the meeting place of the

26th annual convention of the associa-

tion, the meeting to be held on May 6,

7 and 8, 1919. It was decided on the

Wednesday afternoon during the sessions

of the convention, an informal meeting be

held, conducted by a junior officer, for a

free informal discussion of any subjects

brought up. It was believed this would
bring out information not obtainable on
the floor of the reported convention, and
would also encourage younger members
to speak their minds freely.

Mr. L. P. Streeter was elected to serve

as general chairman on the Committee
of Arrangements, he to select his own
committee, presumably local Chicagoans,

and others who might assist him in any

way in the convention work. Mr.

Streeter's supervision will ccn-er exhibit

and other arrangements as well as the

work arrangements of the convention.

It was decided to issue invitations to

the various air brake clubs throughout the

country to meet with the Recommended
Practice Committee, as was done in

Cleveland this year, with a view of mold-

ing into shape the Recommended Prac-

tice Committee report. It is thus hoped

to settle in committee meeting the many
matters which could not, because of lim-

ited time, be discussed freely on the floor

of the convention.

It was also decided to invite the car

builders and locomotive builders to send

such a representation to attend the con-

vention, the object being to farfiiliarize

the builders with the latest and most ad-

vantageous methods of air brake instal-

lations of equipment.

The convention subjects adopted by the

committee and referred to special com-

mittees are as follows: "Air Require-

ments for Pneumatically Operated De-

vices for Locomotives," C. H. Weaver,

chairman; "Cleaning, Repairing, Lubri-

cating and Testing Freight Car Brake

Cylinders," by Mark Purcell; "Reclama-

tion and Conservation of .A.ir Brake Ma-

terial," T. L. Burton, chairman ; "Twenty

Per Cent. Overload .Mlowed on Heavy

Grade Braking," by G. H. Rawlings;

"Holding Standing Trains and Cars in

Grades," by R. J. Watters; "Recommend-

ed Practice," H. A. Clark, chairman;

topical subject, "M. C. B. Air Brake De-

fect Card," by J. Elder; topical subject,

"How Can Enginemen and Trainmen As-

sist in Air Brake Maintenance?" B. II.

A. Click.

Some children used to disappoint their

parents when they grew up. But nowa-

days it is the other way.
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Obituary Angus Sinclair, D.E.

Engineer, Editor, Author

It is with a feeling of profound sor-

row that we record the death of Angus

Sinclair, D.E., founder, and editor-in-

chief of Railway and Locomotive En-

gineering for the last ihirty-two years.

The sad event occurred on January 1,

1919, at his home in Millburn, N. J. Dr.

Sinclair had been in failing liealth partly

from intermittant spells of acute rheu-

matism complicated with gastritis. He

had decided to make his usual sojourn

in Florida during the winter months, but

his maladies assumed a more serious

form about the end of November, and

after a month's lingering illness his fine

physique and bright spirit succumbed to

the insidious complication.

Dr. Sinclair was a native of Forfar, and

was reared in Laurencekirk, Scotland.

His father came from the Highlands

when railway construction work began in

the Northeast of Scotland, and as a sec-

tion foreman he was said to be a model of

intelligent industry. Angus was the old-

est of four sons, and began his railroad

career as a telegraph operator, and latter-

ly learned engineering at the railway

shops of the Scottish Northeastern Rail-

way at .\rbroath. While running a loco-

motive on the road he attended the even-

ing high school, and passed a high exami-

nation in the Civil Service, and was em-

ployed for several years on the Customs

Department in Montrose, and in London,

England.

The love of adventure took him to sea,

and after some service as a marine en-

gineer, he again took up railroading in

America. After some experience on the

Erie Railroad he went west and ran a

locomotive on the Burlington, Cedar

Rapids and Northern. During this period

he attended the chemistry classes of the

Iowa Slate University, making a special-

ty of water analysis, and was appointed

chemist on the railway, combined with the

duties of roundhouse foreman. It was

during this period that he first gave ser-

ious consideration to the problem of fuel

economy and smoke prevention. His

methods met with considerable opposition

but are now universally approved, and it

is not too much to say that the rapid

promulgation of his views, as set forth in

his numerous publications, many of which

became textbooks, have been the means of

saving millions of dollars to the railroads.

His contributions to railway and other

publications attracted wide attention and

in 1883 he joined the editorial staff of

the American Machinist. A few years

later he became president of the pulilish-

ing company, and latterly became pro-

prietor and editor of Railw.w and Loco-

motive Engineering. His first published

work "Locomotive Running and Manage-

ment," was begun while running a loco-

motive, and was made up entirely from

personal observation. He early exhibited

a clearness of style, and an engaging de-

scriptive fluency not common in engineer-

ing works. His first book has passed

through twenty-six editions, and has been

repeatedly revised by the author, the lat-

est revision appearing in 1915, so that

these the work on "Firing Locomotives"

was translated into eight languages, in-

cluding Chinese.

In 1908 the President and Faculty of

Purdue University, Lafayette, Indiana,

conferred upon Mr. Sinclair the honorary

degree of Doctor of Engineering. About

this time he was also appointed special

technical instructor in the mechanical de-

.\.\(;i S .SI.NCL.MR, D.E.

this notable and popular book may be

said to be the first and last of his eminent

literary labors.

This work was followed in rapid suc-

cession by "Combustion in Locomotive

Fireboxes," "Firing Locomotives," "Rail-

road Man's Catechism," "Twentieth Cen-

tury Locomotives." and "History of the

Development of the Locomotive Engine."

Those works have all passed through ex-

tensive and numerous editions. Among

partment of the Erie Railroad. In the

class rooms of railroad apprentices and

in railroad clubs and societies generally,

he was a ready and fluent speaker, his

platform addresses having the same di-

rect and interesting features that dis-

tinguished his work as an engineering

writer. He travelled extensively in Eu-

rope as well as in America, and was

everywhere received as among the fore-

most authorities on all matters connected
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,vitli the mechanical department of rail-

nays.

Mr. Sinclair's originality of thought

and keen habits of observation constantly

led him into innovations. In his experi-

ence in the West the digging of wells for

water among the limestone formation had

the effect of cementing the flues with a

degree of rapidity that would be difficult

to surpass. He soon convinced the higher

officials of the railroad of the absurdity

of digging wells while comparatively

pure water was flowing abundantly in the

neighboring streams. He had more op-

position from the firemen, the early

method, as is well known, being to stufif

the firebox full of coal and then sit down

and watch the passing panorama under

a pillar of cloud. He is universally con-

ceded to be the first to advocate the sys-

tem of thin and continuous firing, which

has reached perfection by the use of the

mechanical stoker.

On the introduction of the air brake,

Mr. Sinclair was called by George West-

inghouse, the inventor of the new braking

system, to accompany a special demon-

stration train that ran for many weeks

over the principal railroads, demonstrat-

ing the efficiency of the device. Here Mr.

Sinclair did great work. He fairly filled

the American press with details of the

air brake operation. At every town he

gave the newspaper men more "copy"

than they could print. It was a happy

mixture of scientific facts with such

fancies and moving incidents that caught

the attention of the general reader as

well as the more serious attention of the

cautious railroad man.

His crowning success, however, was in

Railway and Locomotive Engineering.

In a few years it was recognized a lead-

ing authority in railway mechanical de-

partment matters, and has maintained its

high character and standing ever since.

Mr. Sinclair's idea of combining a trade

journal with educational features was

amply vindicated by the marked success

and sustained popularity that has attend-

ed the publication. As may be expected

Mr. Sinclair could not sustain this work
alone. He had the happy faculty of

choosing able assistants or what is per-

haps as good, he could make ^ good man
out of raw material, if the right material

was there. Nearly all of his associates

have risen to distinction in the field of en-

gineering journalism, and all have admit-

ted the value of their collaboration under

Mr. Sinclair's kindly management.
.•\mong these may be mentioned the late

John A. Hill, for many years proprietor

of The American Machinist, and other

publications ; Fred A. Colvin, author of

various engineering books, and latterly

editor of The American Machinist; Fred
M. Nellis, Secretary of the Air Brake .\s-

sociation ; editors and technical engineer-

ing writers, W. R. Kouwenhoven, Fred

A. Halsey, William A. Baker, Frank T.

Hemenway, George S. Hodgins ; air brake

experts, the late Clinton B. Conger, the

late George W. Kiehm and J. P. Kelly,

and James Kennedy, managing editor of

R.MLWAY AND LoCOMOTU-E ENGINEERING,

and the writer of this obituary article.

It should also be noted that during

this long period of intellectual and physi-

cal activity, Mr. Sinclair has been close-

ly identified with the work of nearly all

of the leading engineering societies in

America, and with some of the same

kind in Europe. He was the senior of-

ficer in point of continued service in the

America Master Mechanics' Associa-

tion, and has been prominently identified

with the Master Car Builders' Associa-

tion, the Brotherhood of Locomotive En-

gineers, as well as the leading railroad

clubs. As a juror at the various Inter-

national Expositions during the last thirty

years his services have been urgently de-

manded and warmly appreciated.

In his kindly relations toward the less

fortunate and perhaps, less enterprising,

their various demands never hardened his

heart to the deserving and even to the

undeserving, and the success that attend-

ed his life's work neither gave him a

swelling of the head nor its resulting

equivalent of a contraction of the heart.

An example of self reliance and self re-

spect, he often sought out the unfortu-

nate and steered them to such success as

they were capable of achieving, and it was

immaterial whether they came back to

thank him or not. He passed through

the fiery furnace of competition in his

youth and early manhood with limited

equipment, and loved to help those that

gave promise of helping themselves, and

had his reward in seeing many of them

sustain his recommendations.

It may be added that of the four broth-

ers all rose to more or less distinction.

William became Professor of Gynecology

in Owen's College, Manchester, England,

and was knighted for meritorious ser-

vices by Edward VII. Donald, like

Angus, came to America and engaged in

railway and tunnel construction, and

amouK other works, completed a part of

the drainage canal at Chicago. Alexan-

der, the youngest, was for many years

employed in the Government service in

Glasgow, Scotland, and contributed ex-

tensively to the Scottish press. Mr. Sin-

clair was married twice, first to Margaret

Moore, the daughter of a farmer in Iowa-.

The lady's health failed in middle life,

but she lived long enough to share Dr.

Sinclair's good fortune and en-oy many
of the social distinctions that came to

him. Later in life Dr. .Sinclair married

Mcdora Head Mullin, a lady of high at-

tainments, and in their delightful home
at Millburn, New Jersey, many dis-

tinguished visitors have enjoyed their

generous hospitality.

Dr. Sinclair was in the sevenly-cighth

year of his age, and may be said to have

retained his remarkable faculties in an

eminent degree to within a short period

of his death.

Among the engineering and fraternal

societies to which he was attached may
be noted as already stated the American

Railway Master Mechanics' Association,

to which he was elected a member in

1873. He served as secretary of the as-

sociation from 1887 to 1896, and was

elected treasurer in 1900 and served con-

tinuously until the time of his death. He
became a member of the Master Car

Builders' Association in 1873, and the

American Society of Mechanical Engin-

eers in 1883. He was the first president

of the New Jersey Automobile and Motor

Club. He was a delegate to the Inter-

national Railway Congresses held at

Washington, D. C. St. Louis, Mo., and

Berne, Switzerland.

Among the societies which he aided in

establishing was the Traveling Engineers'

Association, founded in his office in 1892.

He was a Knight Templar in the Masonic

fraternity, a Governor in the St. Andrew's

Society, ex-President of the Burns So-

ciety, and also of the St. Andrew's So-

ciety of Newark, besides being a member
of the American Railway Guild, Law-
yers' Club, New York Railroad Club, and

numerous other railway, Scottish and

other societies.

In this hour of irreparable loss, a word
may be said in regard to the future of

Railway and Locomotive Engineering

and his other numerous copyright pub-

lications. It may be stated briefly that it

has been Dr. Sinclair's frequently ex-

pressed wish that they should be carried

on in the name of the corporation which

he established. It may be readily imag-

ined that in his recent years and during

his occasional absences his contributions

to the pages of Railway and Locomotu^
Engineering have not been as frequent

as formerly, but his constant care was to

see that it was carried on with the same

aim in view towards which it was origi-

nally devoted. The combination of a high

class practical journal devoted to the dis-

semination of the best expression of the

best thoughts of our time in relation to

motive power, rolling stock and the me-

chanical appliances relating thereto, with

clear descriptions of the same that may
be readily understood by all railway men,

together with such educational features

as may meet the requirements of the time

looking to the better education of the am-
bitious railroad man. To this end the

periodical was established, and toward

this aim il will be carried on. The edi-

torial and general staff, selected and

trained under his experienced eye, arc in

hearty accord with his views, and are

already assured of the continuance of that

support which was liberally extended to

Dr. .Sinclair in his long and notable

career as a publisher of a high class trade

journal.
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Meeting of M. C. B. and M. M. Exec-

utive Committees.

A joint meeting of tlie I'lxcciitivc Com-

mittees of the Master Car Builders',

American Railway Master Mechanics'

and Railway Supply Men's Association,

was held at tiie Biltmore Hotel, New
York, on December 20. 1918. The fol-

lowing members were present: The Mas-

ter Car Builders' . Association : Messrs.

C. E. Chambers, I. S. Downing, Jno. S.

Lentz, F. F. Gaines, C. B. Young, T. H.

Goodnow, Samuel Lynn, J. C. Fritts, Jas.

Coleman, Frank McManamy. The

American Railway Master Mechanics'

Association : Messrs. J. W. Tollerton,

C. F. Giles, W. E. Dunham, Jno. Purcell,

M. K. Barnum, M. A. Kinney, H. C.

Manchester, C. H. Hogan, R. L. Kleine

representing J. T. Wallis, and Frank

McManamy. The Railway Supply Men's

Association : Messrs. E. H. Walker,

J. D. Conway, J. G. Piatt, Geo. R. Carr,

Geo. O. Cooper, Chas. W. Beaver, Wm.
McConway, Jr.. Philip J. Mitchell.

It was decided that the convention be

held along the same general lines as

heretofore, with such modifications as

may seem desirable, beginning on

Wednesday, June 18, and continuing until

June 25, 1919. It was also decided to

invite the mechanical representatives of

the allied and neutral foreign govern-

ments through tlie commercial represen-

tatives of the Embassies at Washington

to participate in the convention, which

will be held at .\tlantic City, N. J.

The Master Car Builders' Association's

convention will be held June 18 to 21,

and the Master Mechanics' Association's

convention from June 23 to June 25, in-

clusive. The Hotel Men's Association of

Atlantic Cit\' assured the committee that

the same arrangements as proposed in

1916 would be carried out.

Messrs. C. E. Chambers, F. H. Clark

and E. H. Walker will have charge of all

plans and arrangements for the conven-

tion.

Thin vs. Thick Belts in Railway Shops.

It seems that what looks like a very

strong belt, that is one that is quite thick,

may not be as good as a thinner one. The

thick belt may be stronger in the sense

that its tensile strength may be much
greater than a thinner one. In that way
it may be quite strong enough to stand

up to the drag of the pulley, and yet this

strong, thick belt may wear out faster

than one not so strong or so thick. The
reason for this is the use the belt is put

to.

Belts of all kinds have to sustain the

drag of the pulley, and must at least be

strong enough for its work, but one may
almost say that it is possible to make it

too strong. This is not strictly accurate,

but there are internal stresses set up in the

belt by reason of its incessant bendings

on each pulley and then being pulled light

between them. Width is not so impor-

tant, if the belt is strong enough for its

work, as its pliability, whereby it can

stand constant bending and straightening

without injury. It is well, however,

where possible to use wide, thin belts

rather than narrow thick ones. The nar-

row thin belt lasts longer than a thick one

and probably costs less at the outset.

A practical example of what can be

done at a pinch in an emergency may be

given here. A factory was shut down by

the main driving belt breaking repeatedly.

It was got going by the use of stout

roller towelling purchased at the local

shop ; it was certainly all single, and even

so, thinner than ordinary. The pulleys

driving various tools and machines were

all of unusual width, and the practice of

the machine tool maker was criticised on

the ground that speed cones were invari-

ably too narrow for the thin wide belt.

Leather can be had single or double,

and there are processes of tanning which

plump out the substance to obtain the

greatest weight from the original hide.

In judging between rival offers accom-

panied by small samples it needs caution,

because the best color and substance do

not guarantee the best article. The belt

running over small pulleys stretches

and grows thinner and thinner at each

take up, is by no means uncommon, and,

perhaps, these conditions are the worst

possible. It is equally certain that a thick

belt on small pulleys has no more ad-

hesion than the thinner type, and slipping

means speedy destruction. If for unavoid-

able reasons the width of the pulley must

be limited, and the belt thickness in-

creased to stand the load, the pulleys must

be as large as possible.

Years ago when the propeller at the stern

of a vessel was first tried, the propeller

had a number of blades. These were put

on, due to the idea that the more blades

a propeller had, the greater power it

would develop. By some accident one

blade broke off and a slight improvement

in speed was noticed, .'\nother dropped

off and greater speed was recorded. It

dawned on ship builders that the pro-

peller might be all the better with a lim-

ited number of blades, and finally three

was the number decided on. The pro-

peller was all the better, as formerly it

churned the water into froth, and the

froth gave way too fast to offer a com-

paratively solid wall of water for the pro-

peller blades to push on.

Many machine tools have stepped pul-

leys too narrow on the steps. Where con-

ditions are good, it is wonderful the

length of time that a piece of first-rate

belting will endure ; it reaches years and

serves for a length of time which may
cause surprise in those quarters where
belting costs a good deal of money.

A Real
Protective
Paint
is one that successfully with-
stands for many years the at-

tacks of rust, gases, acids, and
other rust-producing agencies,
making frequent repainting un-
necessary.

Steel bridges, cars, signal ap-
paratus, tanks, track pans, loco-

motive tanks, etc., of railroads
are subject to these severe at-

tacks in the greatest degree.

DIXON'S
SILICA pAIWT
GRAPHITE lAllli
will effectually protect for

many years such structures
from this corrosion.

Time tests the efficiency of a
paint. Dixon's Silica-Graphite

Paint has been made for over
fifty years. We have records
of long service given in all cli-

mates and on all kinds of struc-

tures.

Protective paint should be
bought on "price per year of

service" basis and not on the

'price per gallon" basis. Dix-
on's is the lowest priced per
year of service paint.

Write for Booklet 28-B and
records of long service given
on railroad bridges, cars, etc.

Made in JERSEY CITY, N. J., by the

Joseph Dixon Crucible

^><gXN Company dX^<n
ESTABLISHED 1827
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KEEP YOUR
CARS MOVING

WITH
COLUMBIA
DEVICES

Simplicity Citter Key

They are a

guarantee of

SAFETY
ECONOMY
AND

EFFICIENCY

Siijjerior in every
way to other
forms of tight
fastenings for

nuts and holts.

Samples on request.

Columbia Nut

& Bolt Company
INC.

Bridgeport, Conn.

Railroad Equipment Notes

The Monongaliela Railway will build a

one-story addition to its plant in South

Brownsville, Pa.

The United Railways of Havana have

ordered six locomotives from the Ameri-

can Locomotive Company.

The Shantung Railway of China has

ordered live locomotives from the Ameri-

can LocomoHve Company.

Pennsylvania Railroad is building a

one-story engine house at its local yards

at Trenton, N. J., to cost about $10,000.

The Constitutionalist Railways of Mex-
ico have ordered eight Mikado locomo-

tives from the Lima Locomotive Works.

Delaware, Lackawanna & Western will

erect a car shed and repair shop at Buf-

falo, N. Y., at an estimated cost of

$100,000.

The Southern Pacific will erect a steel

foundry, repair shop and a parcel post

building at Sacramento, Ca!., at a cost

of $80,000.

Maine Central has begun work on re-

building the pattern shop and will erect

new buildings for the same purpose at

Waterville, Me.

The Mexican Petroleum Corporation,

New York, has ordered SO 10,000-gallon

capacity tank cars from the American Car

& Foundry Company.

Rapid progress is being made on the

erection of a roundhouse at De Forest

Junction, Ohio, for the Baltimore & Ohio.

The building when completed will cost

$200,000.

The Secretary of War, in announcing

the amount of some of the larger con-

tracts cancelled by the War Department,

mentioned an item of $53,000,000 for iron

and steel products and railway materials.

A. G. De Sherbinin & Company, im-

porters and exporters, 60 Broadway, New
York, are asking prices on trucks for 50

10-ton 30-inch gage gondola cars, for two

15-ton 30-inch gage locomotives and for

12 miles of 30-pound rail for export.

The project of constructing a railroad

along the Rio Grande, hetween San For-

dycc, on the lower border, and Del Rio,

a distance of about 500 miles, is reported

lo have been revived since the signing of

the armistice.

cars it had previously ordered and later

cancelled. The American Car & Foun-

dry Company will build 2,600 and the

Standard Steel Company 1,400.

The United States Railroad Adminis-

tration has prepared designs for 375

standard type passenger cars and 129

combination passenger, baggage, mail and
express cars, and specifications will soon

be issued on 886 baggage cars of the 60-

foot and 70- foot types.

The Danish State Railways for a long

time have been in need of more freight

cars and have now ordered 750 from the

"Scandia" factory in Randers, Denmark.

This will give work to 500 people who
have been unemployed. A set of wheels

for a freight car before the war cost $40,

while now they cost $348.

The Colorado & Southern has awarded
a contract to Fairbanks, Morse & Com-
pany, Chicago, for the construction of a

300-ton capacity bucket-conveyor type,

coaling station at Seventeenth and Cham-
pa streets, Denver, Colo. The plant will

deliver coal to engines on two tracks

and will be operated by a 15-h. p. oil

engine.

The American Locomotive Company
has begun deliveries of the light Santa

Fe type and heavy Mountain type loco-

motives ordered by the Railroad Admin-
istration and deliveries of some of the

light Mountain types are expected this

month. Deliveries of the heavy Santa

Fe and Pacific types are expected to be-

gin in January.

It is stated that the "Pershing" loco-

motive, built on standardized plans de-

signed by the United States Military Rail-

ways, has not only been made the sole

type of steam locomotive In use behind

the American lines in France and Ger-

many, but, at the instance of the War
Industries Board, has been adopted by the

British and French Governments as the

standard type for their armies on the

western front.

The Russian Government has recently

reinstated orders for 4,01)0 of the freight

The United States Railroad Adminis-

tration has reinstated the orders for 500

locomotives from the American Locomo-

tive Company and 100 from the Lima

Locomotive Works, which had been held

up for about a week. Director General

McAdoo announced the execution of the

contract with the American Locomotive

Company on December 4, stating that the

contract with the Lima company would

be signed in a few days. The announce-

ment stated that these two contracts in-

volve about $40,000,000 and have been

awarded on a basis to yield the locomo-

tive builders approximately 6 per cent on

cost.
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Books, Bulletins, Catalogues, Etc.

Baldwin Record No. 91.

Record Nd. 91, issued by the B.nklwin

Locomotive Works, devoted to Mallet

Articulated Locomotives, and with 18 il-

lustrations and four letter-press descrip-

tions, forms an elegant pamphlet of 44

pages. A valuable section is devoted to

the handling of the Mallet type of loco-

motive, furnishing details of testing the

various valves and other wearing parts.

Formulas are also furnished for showing

the tractive power of the various designs,

which range from the smaller types of

about 30,000 lbs. to that of 160,000 lbs.

The most of the locomotives described

and ilhistrated are of those in use in

American railroads, but there are also

samples in use in Japan, Chile and Spain,

all of which are interesting as illustrat-

ing the adaptability of this type of loco-

motive to every kind of service. The

company has now 27 offices, located in

the leading countries of the world, and

the company's locomotives have for many
years circled the globe.

Packless Valve.

The Gold Car Heating & Lighting

Company, 17 Battery Place, New York,

has issued a new circular. No. 1140, de-

scribing and illustrating a packless valve,

designed primarily to be used as an inlet

or supply valve in car heating systems, to

facilitate the handling of steam heat, espe-

cially at terminals where moments are

valuable, as a quarter turn opens or

closes the valve, and can be opened or

closed very quickly. As the valve is pack-

less, the maintenance charge is eliminated.

The valve is of the rotary type. The

disc is of special composition and is held

stationary in its place. The movable disc

is of metal and rotates against the fixed

composition disc. The contact is posi-

tive, and the parts can neither spring,

bend or get out of shape. The steam is

on top and not against the disc, and the

higher the pressure, the tighter the valve.

The device could be used in blow-off and

other valves. It is a valuable addition to

the company's clever devices. Among
others of recent introduction are the

Packless quick opening twin supply valve,

Pope valve, combination gasket tool,

pressure regulator, steam hose coupler,

gasket, and vapor valve, for application

inside the car.

jects. The work extends to 400 pages,

and contains 130 specially-made illustra-

tions. The book has been written with

special reference to the requirements of

non-technical men. The style is easily

understood, because the elementary prin-

ciples of flight are considered and fully

explained. Specially prepared diagrams

fully illustrate the text so that any intel-

ligent reader can readily ma'ster the sub-

ject. It shows the different parts of an

airplane in detail, what they are and what

they do. It includes a complete diction-

ary, and answers every question that any-

one can ask about modern aircraft, their

construction and operation. Price, $2.50.

The A B C of Aviation.

The Norman W. Henley Publishing

Company, 2 West 45th street. New York,

is constantly adding to its stock of books

on popular subjects. The work before us

is by Captain Victor Page, Sig. R. C.

Aviation Sec. an eminent engineer and

well-known writer on engineering sub-

Hydraulic
Riveters rixed and Portable

Punches, Sheors,
Presses, Lifts, Crones

•nd Accumulators.

Matthews' Fire Hydrants,

Eddy Valves

Valve Indicator Posts.

Cast Iron Pipe

Reactions.

The Metal Thermit Corporation, 120

Broadway, New York, in its latest quar-

terly publication, has several very inter-

esting illustrated articles on railroad op-

erations, notably rail welding under the

severest kind of climatic conditions. The

lack of material, such as new fish plates

and bolts, and the inevitable decay of

rails at the joints, has brought the use

of thermit into increased demand, and

the enterprising corporation are meeting

the situation with a degree of prompt-

ness that is warmly appreciated. The

rail ends are raised and welded and

dressed off, and are really better than

new. The same may be said of fractured

locomotive driving wheel centers, several

instances being given by railway men and

are published verbatim. A new device is

shown for recording the wear on the

running surface of rails, with special ap-

plication to the periodical recording of

rail joint wear, which is sure to become

popular. Copies of the publication may
be had on application.

R. D. Wood & Company
engineers, Iron

rounders. Machinists.

100 Chestnut St., Philadelphia, Pa.

For Testing and Washing
Locomotive Boilers

Small Tools.

The Greenfield Tap and Die Corpora-

tion. Greenfield, Mass., has issued Cata-

logue 40, extending to 288 pages, pro-

fusely illustrated. The corporation is an

amalgamation of six concerns, with a

garnered experience of nearly half a cen-

tury. It is the condensed expression of

the engineering ingenuity of New Eng-

land directed to one special detail. Its

marked success is the best proof of the

unquestionable superiority of its prod-

ucts. In the realm of tools, such as dies,

screw plates, taps, reamer wrenches, die

holders, expansion, shell, chucking and

burr reamers, center and countersunk

reamers, they are the acme of perfection

in material and construction. The mis-

cellaneous section of the catalogue con-

tains a mass of information, particularly

in regard to threads, that is of much
value. .-Ml interested should send for a

copy of the catalogue.

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Manufacturers of Injectora. EJectora.

Boiler Washers and Testers. Boiler ChecH.
Cherk Valrea.

ASHTOIM
POP VALVES AND GAGES
The Quality Goods That Last

The Ashton Valve Co.
271 Franklin Street. Beaton. Mua.

The Norwalk Iron Works Co.
SOUTH NORWALK, CONN.

Makers of Air and Gas Compressors
For All Purposes

Send for Catalog
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Loading and Transporting Locomotives to France
New Engineering Difficulties Overcome

The cessation of hostilities in Europe

has already given the eyes of intelligent

humanity time to look at the record of

the appalling struggle and to some ex-

tent allow that perspective view out of

which comes the salient features that

will make up the story of the epical death

soldier to look for recognition of the ac-

complishments of the regiment or division

tc which he is attached. It is a natural

and becoming pride having its roots in

high ideals and stirred into heroic action

by high companionship, and full credit

is looked for. Honor may be said to be

This leads us to observe that there has

.

been little or no mystery in regard to;

the work of the railroad men. Censor-

ship could not extend its dark curtain

over their work. It has been seen and

known of all men. The massing of the

forces, their conveyance from every nook

LOWERING AMERIC.^N LOCOMOTIVES INTO ITIE HOLD FOR SHIPMKNT TO FR.\NCi:.
Pholo Eda-in Lei'ick.

Rrapplc of the embattled nations, when the

historians begin to marshal the facts into

concrete history.

The press has been handicapped by a

censorship that is hardly intelligible to the

common sense of the ordinary reader.

The returning soldiers almost unani-

mously complain of the system imposing

silence. It is not vanity that induces the

the highest reward for the true soldier.

It induces courageous adventure. It

stimulates emulation. To be unnoticed

and unknown i^ dispiriting. That the

American people will do full honor to

their victorious armies goes without say-

ing, but we need exact and full informa-

tion so that honor may be given to whom
honor is due.

and corner of our mighty Continent has

been an unparalleled exploit in itself. The
work of the .Xmcrican railroad men in

France has been the theme <if universal

admiration. .Ml the world has learned a

lesson in railroad construction and opera-

tion. The nations have sat our feet, and
will presently proceed to better means
and methods of efiicient transportation.
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Not only so, but the exigencies of the

situation brought out much of the spirit

peculiar to American engineering in

promptly meeting and overcoming diffi-

culties as they arrive. It will be recalled

that at this time last year General

Pershing saw the pressing need for

American railroad equipment shortly

after he arrived in France with the van-

guard of the United States Army. One
of his first cables showed the urgent de-

mand for locomotives, cars, and rails.

Failure to provide adequate systems of

transportation might mean the collapse

of the entire .\mcrican effort in Prance.

.•\nd so it was that army officials took

up the task of buying and shipping loco-

motives. To load them intact and un-

dismantled was a vision which did not

The unfortunate results of this are best

shown by the number of locomotive ships

which, month after month, stood idle at

French ports waiting their turn to dis-

charge. When it is considered that only

a few steamers are suitable for carrying

this cargo, and that at one time, early in

1918, thirteen ships loaded with "knocked

down" locomotives were tied up in France

waiting discharge, we can gauge the task

confronting American shippers.

Early in February, 1918. a cable from

General Pershing announced that ship-

ments of locomotives "knocked down"
was unsatisfactory, and that efTort should

bt made to send them to France erected

;ii:d ready for steam. .\ committee im-

mediately set about to find a vessel suit-

able for carrying locomotives. Up to Oc-
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Types of United States Standard Cars

Last month we took the earliest oppor-

tunitj- to describe and illustrate a box

car built by orders of the United States

Railroad Administration, and allotted to

Tlie general dimensions are as follows:

Length inside,. 30 ft. 6 ins.; width inside,

9 ft. 51/2 ins. ; length over striking plate,

31 ft. 11 ins.; width over all (top lad-

-fuN TYPE OF STEEL HOPPER CAR FOR THE CLEXELAXD, CIN'LTN'.NATI,

CHICAGO & ST. LOriS RAILROAD.

the Chicago & North Western Railroad.

During January, 1919, a number of other

standard cars have gone into the service

of various railroads among other a SS-ton

car steel hopper car built by the Pullman

Company and allotted to the Cleveland,

Cincinnati, Chicago & St. Louis Railroad.

This car, as stated, is an all steel, double

hopper bottom gondola, having four

doors. The doors are hung crosswise of

the car and are operated in pairs. The

center still construction is designed co

meet the M. C. B. requirements, having

an area of not less than 24 sq. ins. in

cross section of stress to end load not

exceeding .06. All bolts securing steel

against steel having cotters, lock washers

or lock nuts in addition to common nut,

and all bolts for securing wood against

wood being riveted on nuts. Draft gear

of the piston type, having a minimum
capacity of 150,000 lbs. and maximum
travel of 2^ ins. The draw bar yoke is

der rung), 10 ft. 3fi ins.; height from

rail to top of car body, 10 ft. 8 ins.

;

heigth from rail to top of brake mast,

10 ft. Ayi ins. ; distance from center to

Foundry Company and allotted to the

Bessemer & Lake Erie Railroad. It is of

the best material and built strong through-

out. The trucks on which this car rests

have a nominal capacity of 100,000 lbs.,

per pair, and ample strength to carry a

load of 121,000 lbs., in addition to the

light weight of the body. The truck

frames are of cast steel "V" section mem-
bers with M. C. B. standard removable

journal box, or with "V" section members
with journal box cast integral, with

frames of the arch bar type. Each truck

is equipped with M. C. B. extra heavy

lirake beams, 15,000 lbs. capacity. Car

wheels U. S. R. A. standard for cars, hav-

ing axles with 5'4 ins., by 10 ins., journals,

Journal bearings of brass, lead lined, with

journal bearing wedges of malleable iron,

drop forged or cast steel, and of M. C. B.

dimensions. The diameter of the wheels

is 33 ins. The distance from center ^o

center of journals, 6 ft. 5 ins., and wheel

base 5 ft. 6 ins.

I Vi E OF CAR ALLOTTED TO THE BESSEMER & LAKE ERIE RAILROAD,

center of trucks, 21 ft. 11 ins.; height The third illustration shows i

of the vertical plane type and coupler of from rail to center of coupler, 2 ft. W/i posite, high side, flat bottom gondola, with

cast steel in accordance with M. C. B. ins. ; height from rail to bottom of center fixed ends and eight flush drop doors,

contour having 6 ins. by 8 ins. Shank. 21 '4 sill. 2 ft. 4'X ins.; cubic capacity—level The car is designed to carry a concen-

inr;il SIDE. FT.AT BOTTOM GONDOLA Ar.r.OTTED TO Till- MU'

-with

IKK ( KNTRAL t I\i:S.

ins. long. The coupler operating device full, 1,880 cu. ft.; cubic capacity—with irated load of two-thirds of the capacity

is of the top operating type without the use 30 degree heap, 2,235 cu. ft. over a distance of ten feet at the center.

of clevises, links and pins, so as to \>e The second illustration shows a type of As shown the trucks arc equipped with

directly connected with the locking block, car built by the American Car and helical spring."!. The pivot pins for M. C.
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B. couplers arc licat treated. The piping

is welded throughout. The coupling

ojicrating device is of the lop operaliiig

type without the use of clevises, links and

pins, that is, directly connected to the

locking block. The drop doors are hinged

along the center sill to dump towards the

side, and operated from side of the car I'l

pairs. Brakes are applied to all wheels,

and also arranged to be operated from

one end of the car by hand. Braking

power about 60 per cent, of light weight

of car based on 50 lb. cylinder pressure.

I'iston travel between 5 and 7 ins. Hand
brake power approximately the same as

the air brake power. All piping of black

steel, standard weight. The draft gear is

of the friction type, having minimum capac-

ity of 150,000 lbs., and a maximum travel

of 2^4 ins. Cast steel coupler in accord-

ance with M. C. B. contour having 6 by

X ins. shank, 21'4 '"s. long as per standard

rules.

The following are the general dimen-

sions of this type of car which has been

allotted to the New York Central Lines:

Length inside, -11 ft, 6 ins.; width in-

side 9 ft. m ins.; height inside, 4 ft. 8-

ins. ; length over striking plate, 42 ft.,

10^^ ins.; width over all, 10 ft., 2^ ins.;

height from rail to top of car body, 8 ft.

3'/i ins. ; height from rail to I'lp of brake

mast, 7 ft. 11 ins. ; distance center to cen-

ter of trucks, 31 ft., 10^ ins. ; height from

rail to center of coupler, 2 fi. lO'A ins.;

height from rail to bottom of center sijl,

2 ft. A'/i ins. ; cubic capacity—level full,.

1,770 cu. ft.; cubic capacity—with 30 de-

gree heap, 2,230 cu. ft.

Digest of the Report of the Director General of Railroads

Work of the Chief Inspector of Locomotives

The annual report of the Director

General of Railroads is particularly in-

teresting as showing the difficulties that

have been met and largely overcome

during the year in which Federal con-

trol has been experimented with, and

from which certain general conclusions

can safely be drawn in regard to the

management of the railroads by the

Government. In regard to the general

operation of the roads, it is conclusive-

ly shown that there is no question of

the ability of the railroads to transport

to destination all of the freight offering.

either domestic or for overseas, pro-

vided there are facilities for prompt

disposition and unloading at destina-

tion.

.•\t the beginning of Federal control

the Baldwin Locomotive Works and

the American Locomotive Co.'s plants

were occupied in the construction of

locomotives for the Russian Govern-

ment, which, on account of the condi-

tions prevailing in that country, it was

impossible to deliver. Two hundred

of these locomotives were partially

constructed and practically all of the

material was fabricated. These 200 lo-

comotives were taken over by the War
Department and leased to the Railroad

Administration and are in service.

They were constructed to a 5-foot

gauge, as contrasted with our 4-foot

8'/2-inch regulation. This difference

was taken up by the use of wide tires,

and these engines have been giving

good service and came at a time when

the need of additional motive power

was very great.

A temporary lease of 135 light con-

solidation locomotives was made with

the War Department. These locomo-

tives were for use in France and were

returned and shipped overseas during

the months of August and September.

Just prior to the inauguration of Fed-

eral control the Railroads' War Board.

which had been voluntarily formed by

the individual railroads, had transferred

to the eastern territory 92 engines from

western and IS engines from southern

railroads. In addition, as they came

from the manufacturers, 130 new loco-

motives, which had been constructed

for southern, southwestern, northwest-

ern and central western railroads, were

placed in service on eastern lines.

In addition to this transfer of power

into the eastern region, there was a re-

I-R.WK McM.\N.\MY.

location of power inside of that region

from one road to another, amounting

to 215 locomotives.

The elimination of nonessential pas-

senger service relieved the situation

considerably, but serious conditions re-

sulted from the shortage of efficient

motive power, particularly in the east-

ern section, when Federal control be-

gan. The condition of the existing lo-

comotives was also a serious problem,

and on February 9, 1918, Mr. Frank

McManamy, chief inspector of locomo-

tives for the Interstate Commerce Com-
mission, was appointed manager of the

locomotive repair section, and author-

ized to coordinate the repair of locomo-

tives. He was promoted to assistant

director in charge of the mechanical

department, including car repairs, su-

pervision of mechanical standards and
of tests for new devices. To utilize any
of the large manufacturing plants for

repairs would very seriously limit their

effectiveness in the production of new
locomotives, and on account of the-

competition of high wages paid by the

shipbuilding plants and war industries

generally, there was a considerable

shortage of skilled mechanical workers

in railroad shops.

Immediate relief could only be secured

liy working a greater number of hours.

< In a large number of railroads there

were in existence contracts with the

mechanical crafts which limited the

number of hours per day. The railway

employes' department of the Ameri-

can Federation of Labor, which repre-

sented the mechanical crafts on such

railroads, very patriotically met this

situation and voluntarily agreed that

they would, during the period of the

war, waive their privileges in this re-

spect. As a result of this, railroad

shops on many of the important lines

were placed on a basis of 70 hours per

week, and the remainder on 60 hours

per week, which was approximately an

average increase of 20 per cent, in shop

hours. In Tune all shops were placed

on the 60-hour-per-week basis, which

continued until the signing of the ar-

mistice, w'hen arrangements were made
for readjusting the hours which were

reduced on November 25 to nine, and

December 9 to eight hours per day.

.\ check of the repair shops indicated

that their combined capacity was ample

to take care of all of the locomotives if

they were properly distributed. Plans

were immediately perfected to send lo-



February, 1919 RAILWAY AND LOCOMOTIVE ENGINEERING 37

comotives to the nearest available re-

pair shop, regardless of ownership and

to distribute the work so that each shop

could be worked to capacity. This ar-

rangement in many instances actually

reduced the distance which defective lo-

comotives were ordinarily sent for re-

pairs and also reduced the time such

locomotives were held out of service.

Under this plan 2,065 locomotives were

transferred to the shops of other rail-

roads under Federal control, where

they received heavy classified repairs;

otherwise these locomotives could not

have been kept in service.

The improvement in the condition of

locomotives is perhaps best indicated

by the fact that, notwithstanding the

tonnage handled during the year has

been the heaviest ever known, there

are now stored in good condition and

ready for winter service, 1,189 locomo-

tives, while one year ago there was not

a single serviceable locomotive in stor-

age. This improved condition is due

to the coordination of shopwork which

has resulted in an average iifcrease of

20.93 per cent, each week in the number
of locomotives receiving classified re-

pairs. The general condition of freight

cars has also shown a substantial im-

provement, being a decrease of approx-

imately 43,000 in the number of bad-

order cars.

As is well known, the standardiza-

tion of locomotives and cars is an ideal

which has been striven for by the va-

rious organizations of railroad officials.

and much has been done by them to

bring about this result. Complete ac-

complishment has never heretofore

been possible because of an absence of

authority to enforce standards which

might be agreed upon. This has now
been accomplished by the preparation

and adoption of standard designs for

different types of locomotives which

are suitable for all classes of service

and by standardization of freight and

passenger equipment. This will in-

crease production by eliminating delay

in waiting for designs and patterns and

will facilitate repairs and reduce the

number of repair parts necessary to be

carried in stock. It is interesting to

note that one of the large locomotive

companies, working solely upon en-

gines of individual design, turned out

in a five-week period ending August 17

only 104 completed engines, while the

same shop for the five weeks ending

October 2 produced 163 engines of

standardized design.

It will be remembered that when the

Government assumed control an ex-

tended period of heavy business, high

prices for material, difficulty in obtain-

ing suflRcient labor, and the loss of

many of their experienced mechanics

through the selective draft, followed

by an early and unusually severe win-

ter, had resulted in a general detective

condition of locomotives and cars

which had reached a point where re-

pair tracks were blocked and terminals

congested with bad-order cars, and

shops and roundhouses were so crowd-

ed with locomotives awaiting repairs

that proper facilities for maintaining

the locomotives actually in service were
no longer available.

Prompt handling of locomotives was
seriously hampered by the condition of

roundhouses and the lack of facilities at

many points to make running repairs to

large modern locomotives. Round-
liouses built 20 or more years ago for

locomotives in service at that time were
still being used to house locomotives

more than twice the size for which
they were designed. Repairs had to be

made either out of doors or in open
roundhouses with the temperature be-

low zero. Steam pipes, injectors, air

pumps and even cylinders froze and
burst, and in many cases locomotives

were actually frozen to the track in

roundhouses and could not be moved.
In spite of these conditions, under the

plan organized by the mechanical de-

partment of the Railroad Administra-

tion with the assistance of the railroad

officials and the cooperation of the em-
ployees in working increased hours re-

gardless of working conditions, the sit-

uation immediately began to improve

and that improvement has continued up

to the present time.

The average increase in locomotive-

shop hours for the entire country

amounted to about 16 per cent., and

the effect became immediately appar-

ent by the increased number of loco-

motives repaired per week in compari-

son with the most accurate records

available for the corresponding week
of the preceding year. This increase

in shop hours appHed to roads where
locomotives were in good condition and

shop facilities ample, as well as to roads

which were not so favorably situated,

which enabled a comprehensive pro-

gram of nationalization of railroad shop

facilities over the entire country to be

carried out, and locomotives from roads

where shop facilities were not sufficient

and motive power in bad condition to

be sent to shops on other lines for re-

pairs. This distribution of locomotives

was so arranged as to reduce, in many
instances, distance to the repair shops;

therefore, the cost of transporting loco-

motives to the shops was no greater

and all shops under this plan were kept

working to their maximum capacity

with a full force.

The plan of considering the condi-

tion of equipment as a whole and fak-

ing steps to improve it by, first, uni-

formly increasing shop hours on all

railroads in the* country and utilizing to

their full capacity the facilities of all

shops which could only be done under'

Federal control is really what improved
the condition of the locomotives and
cars and enabled trains to be promptly
moved from terminals with reasonable

assurance that the locomotives would
make a successful trip.

Investigation was also made of the

facilities of the different locomotive

builders with a view to having locomo-
tives repaired by them, but it was found
that this could not be done to any ma-
terial extent without disarranging their

schedule of new work both of domestic

and foreign locomotives, and in view of

the need for both this was not consid-

ered advisable, although both the Bald-

win Locomotive Works and the Ameri-
can Locomotive Co. did endeavor to

make use of surplus facilities to repair

what locomotives they could without

interfering with their output of new lo-

comotives.

Illustrative of the improvement in

motive power and the changed condi-

tions in railroad shops is the fact that

it was possible to grant the request of

the Baldwin Locomotive Works, made
on September 13, 1918, for assistance in

machining locomotive frames, driving

boxes, rods and other parts to facili-

tate the construction of locomotives
for the use of our Army in France, and
this work was continued in various rail-

road shops until the armistice was
signed.

The increased working hours in rail-

road shops under the instructions issued

on February 14, 1918, were continued

until after the signing of the armistice,

and without this loyal support from the

employes the increased number of lo-

comotives repaired during this period

and the assistance rendered locomotive
builders would not have been possible.

After the signing of the armistice shop
hours were reduced to nine per day,

effective November 25, and to eight per

day, effective December 9, as already

stated.

In addition to the vigorous action

which had been taken to improve the

condition of existing equipment, the

necessit>' of adding to the available

stock was recognized and designs were
worked out for standardized locomo-
tives and orders placed for their con-

struction.

.Specifications were prepared and or-

ders were placed for 1,430 locomotives

of standardized types, divided as fol-

lows :

.Specification lA, light Mikado S.IO

Specification 2,A, heavy Mikado 217

Specification 3A, light mountain.... 35

Specification 4A, heavy mountain... 5

.Specification 5.A. light Pacific 43

Specification 6.A, heavy Pacific 20

Specification 7A, light Santa Fe.. 124

.Specification 8, heavy Santa Fe 50

Specification 9, 6-wheelcd switcher. ISO
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Specification 10, 8-wheeled switcher 150

Specilication 11, lit'lit mallet 30

SpecilKalion 12, heavy mallet 46

Standard consolidation 30

Total 1.430

This order was placed with the Amer-

ican Locomotive Co., Baldwin Locomo-

tive Works and the Lima Locomotive

Corporation. The first locomotive was

turned out of the Baldwin Locomotive

Works on July 4, 1918, and it is ex-

pected that this order will be completed

so as to have this entire consignment

of locomotives in service early in 1919.

The locomotives were built from

standardized designs in order to reduce

to a minimum the number required to pre-

pare drawings, patterns and dies, and

thus enable deliveries to begin quicker

than where separate drawings and pat-

terns would have been necessary for

each lot of locomotives allocated to a

particular road, and also to secure quan-

tity deliveries. The result was that a

quantity rate was accomplished which

could not have been approached had

the locomotives been ordered to indi-

vidual designs.

The increase in the rate at which

standardized locomotives can be turned

out is clearly shown by the following

comparison of two of the principal

shops of the American Locomotive Co.

during a portion of July and August

when the locomotives built were of in-

dividual design with a similar period

in September and October when they

were building standardized locomotives.

During five weeks, beginning July 20,

an average of 13 1/5 locomotives per

week were turned out at the Dunkirk

plant, while during five weeks, begin-

ning September 14. an average of 19 1/5

locomotives per week were turned out

at the same plant. For Schenectady,

during the five-week period beginning

July 20, an average of 8 locomotives per

week were turned out. while for the

corresponding period beginning Sep-

tember 14, an average of 13 2/5 locomo-

tives were turned out. It will be seen

that the increased production due to

the standardized locomotives was about

50 per cent.

It has also provided a supply of equip-

ment, the parts of which are largely in-

terchangeable, which is available for

use anywhere in the event of conges-

tion. This removes the necessity of

carrying a large stock of repair parts

particular to the locomotive and avoids

delay which results when repair parts

must be ordered from some distant

owning road.

The freight car situation was handled
along the same lines as were the loco-

motives. After careful consideration,

designs were prepared and order placed
(or the following cars:

25,000 self-clearing, steel hopper cars

of 55 tons capacity.

25,000 single sheathed box cars of 50

tons capacity.

25,000 double sheathed box cars of 40

tons capacity.

20,000 composite gondolas, with drop

doors, of 50 tons capacity.

5,000 low side gondolas of 70 tons ca-

pacity.

In addition to the designs for freight

cars, for which orders have been placed,

designs have been prepared for all steel

box cars of 50 tons capacity, refrigera-

tor cars of 30 tons capacity, general

service gondola cars of 50 tons capacity,

steel framed stock cars of 40 tons ca-

pacity, flat cars of 55 tons capacity, oil

tank cars of 7,000 gallons capacity, oil

tank cars of 8.000 gallons capacity, oil

tank cars of 10.000 gallons capacity,

acid tank cars of 7.000 gallons capacity,

acid tank cars of 8.000 gallons capacity,

and acid tank cars of 10,000 gallons ca-

pacity. While no cars have actually

been built from these drawings, they

are available at any time that the traffic

needs show them to be desirable.

Returning to the locomotives, it may
be stated that when they are en route

to or from other line shops, and new lo-

comotives being delivered by the build-

ers, they were usuallj' hauled dead in

trains. Instructions were at once is-

sued that whenever possible such loco-

motives should be moved under steam,

hauling a train wherever practical. In

this way the railroads were relieved

from 500.000,000-ton miles of transpor-

tation annually for material which not

only should be self-propelling, but

which should, in many instances, be

hauling additional freight.

In addition to this extensive investi-

gations were conducted covering shop

and engine-house operation, resulting

in changes and improvements which
have materially increased the output.

For example, at one large shop the

output of locomotives receiving classi-

fied repairs increased over 50 per cent.,

and increases ranging from 10 to 25

per cent, were secured in many shops.

It was also possible by rearranging the

method of handling work in engine-

houses to release hundreds of em-
ployes that were sorely needed in other

departments, and the saving effected in

engine-house operation by such reduc-

tion in force, while not obtainable for

all railroads, on one railroad alone

amounted to $1,061,332.68 per annum.
The condition of motive power on all

lines under Federal control has shown
a gradual improvement, and the loco-

motives in service are in much better

condition than they were one year ago,

and on some lines, that last spring re-

quired extensive assistance from other
line shops, the condition of power has

shown such a marked improvement that

they are now doing all of their own re-

pair work, and, in addition, are repair-

ing locomotives for other lines.

The designs for standardized locomo-

tives and cars were prepared under the

direction of a committee on standards

for locomotives and cars, which is com-
posed of representative officials from

the mechanical departments of the va-

rious railroads. In selecting this com-

mittee, consideration was given to con-

ditions existing in all sections of the

country, and the men composing the

committee were drawn from different

sections of the L'nited States. This en-

abled the committee to intelligently

handle the standardization of locomo-

tives and cars so that the needs of all

sections would be considered and the

equipment desig^ned made suitable for

all classes of service. The work of this

committee is worthy of special mention
and the result of their deliberations

represents a long step forward in loco-

motive and car design. This commit-
tee has been continued and meetings
are held once in two months for the

purpose of considering improvements
in design so that the standard equip-

ment will, at all times, represent the

most modern practices.

It is also gratifying to learn that on
account of the vast number of new de-

vices for use on locomotives and cars

which were submitted, a comprehensive
plan for handling this question was nec-

essary." Detailed instructions were is-

sued by circular establishing rules for

the submission of such devices for the

consideration of the Railroad .Adminis-

tration and a committee on appliances

was created to conduct necessary in-

vestigations and to pass upon the value

of all devices or appliances thus sub-

mitted. Up to date 692 such devices,

which cover practically everything used
in locomotive or car construction, have
been submitted. One hundred and thir-

ty-five of these have been examined, ten

of which have been recommended for

test under service conditions. These
tests will proceed under the direction

of the mechanical department, and a

record will be kept of the results, so
that the value of the devices in question

may be correctly passed upon.

Reports of violations of the laws for

the promotion of safety, totaling 682

cases, received from the Interstate Com-
merce Commission and referred to the

mechanical department for correction. .M-

though this work has not been complete-

ly organized, the Bureau of Safeh- and
the Bureau of Locomotive Inspection of

the Interstate Commerce Commission
have advised that substantial improve-

ments in practices have been noted at

points where such violations have been

handled.
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Mallet Locomotives for the Utah Railway

Three Mallet locomotives, as illustrated,

have recently been built by The Baldwin

Locomotive Works for the L'tah Railway.

These locomotives are in heavy Ireight

and pushing service on grades of 2.4 per

cent ; there are curves of 9 degrees on the

main line, and of 20 degrees on sidings.

The tractive force exerted, working com-

pound, is 96,500 pounds as calculated by

the formula

C X S X L7 P
T ^ , in which

(R + 1) X D
C = diameter of low pressure cylinders

(ins.)

S = length of stroke (ins.)

P = boiler pressure (pound per sq. in.)

D = diameter of driving wheels (ins.)

R = ratio of cylinder volumes.

This formula is based on equal work in

the high and low pressure cylinders, and

on a total mean effective pressure of 85

per cent boiler pressure. It takes account

of variable cvlinder ratios, and is a safe

into the boiler shell, and the whistle is

mounted horizontally. The throttle valve

is of the well known Rushton type. In

this case, no auxiliary drifting throttle

is used, but an automatic vacuum breaker

is applied to the cylinders. The locomo-

tive of course uses superheated steam, and

the superheater is of large size, with 48

units and 1.446 square feet of surface.

In accordance with the latest practice

of the builders, the liners over the high

pressure cylinder saddle and waist bearers

are placed outside the boiler shell, in or-

der to facilitate caulking. The steam dis-

tribution to all four cylinders is controlled

by piston valves 15 ins. in diameter. The

low pressure valves are double ported.

The valve motions are of the Walschaerts

type, and are controlled by the Ragonnet

power reverse mechanism. The Simplex

system of compounding is used on this

locomotive. With this system, increased

tractive force can be developed by admit-

ting live steam, at reduced pressure, di-

The tender is of the Vanderbilt type,

and is of large size, as it carries 12,000

gallons of water and 20 tons of coal. The
fuel space is unusually deep in order to

obtain the required capacity, and the side

walls curve inward at the top, following

the contour of the cab roof. The tender

frame is a steel casting in one piece, and

the trucks have one-piece side frames of

the same material. Attention should be

called to the large size of the tender jour-

nals, which measure 6}^ by 12 ins.

The following are the principal dimen-

sions of this type of locomotive:

Gauge. 4 ft. 8>i ins. ; cylinders, 26 ins.

and 41 ins. x 32 ins.; valves, piston, 15 ins.

diam. Boiler.—Type, conical ; diameter,

90 ins.; thickness of sheets, 15/16, in., 1

in., 1 1/16; working pressure, 210 lbs.;

fuel, soft coal ; staying, radial. Fire Box.

—Material, steel; length, 132!-i ins.;

width, 96 ins. ; depth, front, 86f4 ins- '•

depth, back, 69 ins. ; thickness of sheets,

sides, ii. in. : thickness of sheets, back,
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Details of the Construction of Car Trucks
At a recent meeting of the Canadian

Railway Club held in Montreal, L. Brown,

supervisor, Angus Car shops, Canadian

Pacific Railway, read a paper on "Car

Trucks," which was very warmly appre-

ciated by those present, and from which

we make condensed extracts. Referring

to the weight of trucks, Mr. Brown
stated that their weight is approximately

one-half that of the body or one-third of

the total weight of the car. If the trucks

are good, almost any kind of a car has

a reasonable chance of reaching the des-

tination safely, but when they are not, the

result is usually a train wreck with serious

loss. They are located near the ends of

the cars so that they will be near the draft

gears, and one of the ideals for a draft

gear would be for it to pivot directly over

the centre of the truck. The farther the

draft gear is away from the center of the

truck the more strain is placed on the

truck laterally and consequently there is

more danger of derailment. The trucks

in further relation to the car body are

as the supports of a bridge are to the

superstrucMire, but they are also required

to be capable of moving forwards and

backwards, rotate horizontally under the

superstructure, adjust themselves to un-

even tracks and withstand severe strains

from heavy loads, high speeds and sudden

stops.

In regard to the truck wheels, the lar-

ger the diameter of the wheel the less

revolutions there are at the journals and

the better the bearings on and against the

track rail. The materials of which wheels

are usually made are cast iron for freight

cars and steel for passenger cars. Cast

iron wheels are much cheaper than steel

wheels and give excellent service under

heavy loads running at moderate speeds,

but they have not the tenacity to with-

stand shocks like those made of steel.

The treads of cast iron wheels are chilled

while in the molten state of casting, which

gives them a harder wearing surface than

the best steel has. The hubs are soft like

ordinary cast iron and can be easily bored

to fit the axles. Steel wheels are usually

made by being forged, but some are cast.

Some makers of light cast wheels en-

deavor to get a hard wearing tread as in

the cast iron wheels by mixing manganese
in the molten steel in such a way that it

will appear in the tread but not at the

hub. The forged wheels are made with

thicker treads so that they can have their

wearing surfaces renewed repeatedly, and
this to a considerable extent offsets their

larger cost when new. Tires which can

be replaced by other tires after they are

worn out are largely used on steel centres,

and in some cases on cast iron centres.

The usual method of securing tires is to

bore tlicni about one-thousandth smaller

in diameter than the outside of the cen-

tres and then by heating so expand them
that they will fit over the centres and
tighten on them as they cool. If the tire

is shrunk on much tighter than men-
tioned the steel is too much strained and
is liable to break or the tire becomes loose

in service.

The wheels are mounted on the axles

by hydraulic pressure of approximately

ten tons for each inch of wheel seat

diameter, thus making them rotate with

the axles, which is very different from the

method used on small vehicles, where the

wheels usually rotate on axles which arc

fixed. The distance apart at which

wheels may be mounted on axles is limited

to a total variation of one-eighth of an
inch, which makes it necessary for very

careful work to be done, not only when
mounting but also when making flanges,

boring hubs and aligning axles.

A wheel wearing hollow will cause the

flange of the opposite wheel to continually

wear itself away against the inner edge of

the track rail. A wheel with a sharp

flange is dangerous because of the greater

liability for the flange to break off and
also to mount the rail and cause a derail-

ment. Sharp flanges are principally

caused by wheels of unequal diameter

being mounted on the same axle. The
treads of the wheels are coned and the

larger wheel in finding a diameter equal

to the smaller wheel tracks nearer the

outer rim thus forcing the smaller wheel

to track nearer the flange. Curvature of

tracks also has considerable effect in

causing sharp flanges. The wheels on

one side of a six-wheel truck are fre-

quently forced three-fourths of an inch

out of line with each other by the curva-

ture of the track rails. A great saving

of material in steel wheels can be made
liy taking those with worn flanges out of

service before they reach the limits al-

lowed by the Master Car Builder's wheel

defect gauge. Steel wheels are frequently

found on which the flanges are so much
worn that three-fourths of an inch of

metal has to be turned off the tire thick-

ness in order to restore the tread and

flange to the standard shape, while the

opposite wheel on the same axle, which

generally wears hollow, does not require

more than one-fourth of an inch to be

turned off. WTien we consider that one-

eighth of an inch of tire thickness is

worth a day's wages it is well worth while

to inspect wheels closely under cars at

home terminals for evidences of worn
flanges. The Master Car Builder's wheel

defect gauge is the only gauge in regular

use for detecting worn flanges, but it was
primarily intended for limiting the wear

on cast iron wheels which cannot be re-

turned, and it is unsuitable for gauging

the flange thickness on wheels which can
be re-turned, because it allows such

wheels to get in the condition before

mentioned. A very suitable gauge for

limiting the flange wear of wheels which
can be re-turned is the Master Car
Builder's flange limit gauge for remount-
ing cast iron wheels for cars of eighty

thousand pounds capacity and over.

When the bottom inside corner of this

gauge (which is nearest the throat of

the wheel flange) rests on the wheel

tread, the flange is usually so worn that

seldom more than three-eights of an inch

is required to be turned off to restore the

standard shape. The use of this gauge
will save further waste of good material

and frequently prevent the necessity for

remating wheels. A similar advantage,

but somewhat less could be obtained by
limiting the worn vertical height of

flanges to '^ in. instead of 1 in. so wheels

can be re-turned.

The whole load of the car is distributed

on the axle journals which are located

outside the wheels. Axles are also be-

coming universally used as a source of

power to generate electricity for lighting

passenger cars. The revolving axle is

harnessed to drive a d)-namo which is

frequently supported by the truck frame.

The causes of hot boxes are numerous,

but the troubles may generally be attri-

buted to lack of proper movement of the

parts in relation to each other or to lack

of proper lubrication. When inspecting

journals it is well to see that they have
freedom to move in pedestals, that covers

fit well and are tight, that dust guards

fit well around the wheel seat and inside

the box, but have freedom to move in

the box, that journal collars are not too

large or too small, and that they have no
sharp or rough edges to catch or tear the

packing, that journals are perfectly

smooth and that there is some clearance

between the collar and the end of the

bearing or between the side lugs of the

bearing and the stops for the same in-

side the box, that the bearing is central

on the journal, that the wedge is resting

on the bearing in proper relation to it

and to the box, and that clearance is pro-

vided for the wedge to rock on its

rounded surface under the top of the

Iiox, and that the packing is of good

quality free from grit, well oiled, and

well packed in the bottom of the box to a

height half way up the journal.

The journal bearings are made of brass

because it is much softer than steel and

therefore will not get hot so readily from

the friction created in service; but brass

is costly and it is lined with a cheaper and
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softer metal known as "babbitt," which is

composed of lead and other ingredients

which give it the required hardness for

wear and yet render it soft enough to ad-

just itself to the varying diameter of

journals. Bearings on which the linings

have become worn can easily be relined

by melting off the old lining, retinning the

connecting surfaces where necessary and

jecasting the old babbitt metal as a new-

lining. It is not to be expected, however,

that the new lining will adhere to an old

liearing as well as to a new bearing on

account of the oil which has saturated the

Jjrass, therefore, when meltuig the babbitt,

ihe bearing should not be made so hot

that the tinning will be burnt off, and the

•oil on top of the molten babbitt should all

Tie skimmed off before any metal is taken

out of the caldron to be recast. Grooves

•on each side of the inside of the bearing

are good to form ke>-ways for the lining

so that it cannot move out of place should

it become loose, but this is not provided

for in the M. C. B. standard designs.

Some railroads re-bore the old brass thus

providing a surface practically as good

as on new brass.

Journal bearing wedges or keys are

made of steel, either cast or drop forged,

and others are made of malleable iron.

^\edge3 partially hollow on the tops came

into use a few years ago but have since

been condemned on account of the ribs

bedding into the tops of the boxes and

thus doing away with the us^jfulness of

the camber on the wedge, which is de-

signed to eliminate the strains caused

where the two track rails are not of equal

height in relation to each other.

Journal box packing should act like a

lamp wick so that it will keep the oil con-

tinually in contact with the journal. In

order to do this the packing should not

only be in sufficient quantity to reach the

journal bjt it should have the quality of

permanent springiness, as packing which

sag^ soon loses contact with the jovirnal.

It is for this reason that wool waste is

better than cotton. Packing which has

been in service gets clogged and lumpy

and contains dirt, cinders and metal which

not only interferes with the process of

lubrication but injures the journal. Such

packing should be removed and renovated

when cars are undergoing repairs. The

renovating process is done by heating the

packing so that it will loosen and allow

the solid matter to fall apart.

Dust guards should be capable of keep-

ing dirt and cinders from entering the

back of the journal box at all times. They

should fit close to the axle but without

injuring it. The height and width should

be such that they will have as much free-

dom to move in the slots in the boxes

as the axles have, but the thickness of the

guard should almost fill the slot. The

method of closing up the top of the dust

guard slot in the box with a piece of

tapered wood seems to leave something

desired, as the blocks are frequently miss-

ing.

The helical springs are generally made
of round steel bars turned into coils of

a uniform diameter rising one above the

other. The strength of these springs in-

creases as the thickness of the steel in-

creases, and as the diameter decreases.

The adding of coil upon coil simply gives

the spring so much more movement and
does not increase its strength to carry ^

load. These springs simply distribute the

sliocks and do not absorb any of them.

Elliptic springs are made of flat steel

plates put together in layers and arched.

The strength of these springs increases

as the thickness and number of the plates

increases and as their length decreases.

Elliptic springs are no stronger than

semi-elliptic springs and the additional

half of the spring simply gives so much
more movement and absorbs twice as

much shock by the friction between the

additional plates.

The centre bearing is where the car

body rests on the truck bolster. This 's

located at the centre of the truck and
is so made that it forms a pivot between

the car body and the truck. A pin

through the centre keeps the bearing plate

on the car body from getting away from

the truck plate. Some centre pins are

so designed that they will hold the trucks

to the body when the car is derailed

Centre plates require lubricating occa-

sionally, which is generally done when
cars are being repaired. In order to keep

the lubricating oil in place and to form a

bearing for the centre pin a wall around

the pin hole in the truck plate is a de-

sirable feature.

Side bearings are required to prevent

the car from tilting sideways and as they

are located near each side of the truck

they are formed to correspond with the

radius from the centre. It is not desirable

for the car to rest on the side bearings all

the time as it does on the centre bearings.

In fact, it is the general practice ti try ti

maintain an average clearance of from

one-eighth inch to one-quarter inch at

each side bearing. If a car is resting hard

on its side bearings it is more liable to

turn the trucks off the tracks. A side

bearing should always be ready to re-

ceive the load of the car body temporarily

whether on straight tracks or curved

tracks and to move under it with as little

friction as possible and to allow the load

to release itself as soon as necessary

There are many designs of side bearings

on the market, some of which are very

complicated and expensive. It is desir-

able that they should be simple in con-

struction and have as few parts as pos-

sible. Complicated bearings, which are

usually designed to be anti-friction, are

very liable to get out of order and their

parts get lost and are difficult to replace.

The old style of flat bearings with an oil

well in the centre of the bottom part gives

the least trouble to maintain and probably

averages greater efficiency than the more
complicated roller bearings.

The modern truck is made almost en-

tirely of steel and of course has greater

strength and staying qualities than those

which were formerly made part.ally of

wood, but it has not that extent of re-

siliency and feeling of easy riding which
is a feature in favor of the wood frame
trucks. In order to provide the easy rid-

ing qualities of steel passenger trucks re-

sort is made to cushions of softer ma-
terial, such as wood or rubber, and these

are usually inserted under the centre

plates and over the springs.

Clearances under all circumstances and
at all times are a necessary requirement
and provision for easy adjustment to com-
pensate for wear and movement should be
made in the design. Vertical clearances

should be provided for springs and bol-

sters to be free when new and without any
load, and for all the moving parts to be
free under load when tires, journals, bear-
ings, pins and springs are at their smallest

limits. Horizontal clearances should be

provided so that trucks can rotate horizon-

tally on all railroad track curves. An
approximate figure for horizontal clear-

ances for passenger car trucks and one
easy to remember is one inch for each
foot distant from the centre pin. Clear-

ances of parts above the top of track rails

should be ample so that when wheels and
other parts are worn down to their small-

est limits there will be no danger of any-

thing striking the track. Some track

switch parts project two and one-half

inches above the rails and all truck parts,

with the exception of wheels, should al-

ways be kept well above that figure.

Friction between moving parts requires

some consideration. Steel against steel

soon wears away and steel against iron

is little better. Steel against cast iron is

somewhat better, but cast iron against

chilled cast iron gives still better results.

These effects may be noted between jour-

nal boxes and pedestals, columns and bol-

sters, and upper and lower centre plates.

Trucks and their parts should, as much
as possible, be kept to one standard for

each kind in order to facilitate inter-

changeability and expedite repairs. One
class of truck can be used under various

classes of cars but what is standard for

one railroad is too often not standard for

other railroads and cars are frequently

kept out of service for months waiting for

unusual material to effect repairs. The
Master Car Builder's standards should

always be followed unless there is a very

good reason to do otherwise, and all rail-

roads should take an interest in helping

that association to adopt the best practices

that ingenuity can devise and approach

towards perfection.



42 RAILWAY AND LOCOMOTIVE ENGINEERING February. 1^19

Electric Headlights on Steam Locomotives
Construction and Maintenance of "•K-2" and "K" Headlight Equipments

Although the introduction of the electric

headlight on locomotives met with consid-

erable opposition, it is gratifying to ob-

serve that its adoption is proceeding with

a degree of rapidity equal to the output

of the manufacturers. Not only so, but

the absorbing question of a need of econ-

••K-2" TL'RBO-GENER.VTOR.

omy in fuel consumption has called into

action the brightest minds in the electrical

engineering world to produce the required

illuminating power at the least possible

expense. Hence those who may be fa-

miliar with the details of the earlier prod-

ucts should take the opportunity to famil-

iarize themselves with the improved

electric headlights that are now being

placed in service to the end that the best

possible results that a proper installation

and maintenance of the appliance may

be obtained.

The Pyle-National Type '•K-2" and

Turbo-Generators and Headlights em-

body the most recent developments in the

design and construction of electric incan-

descent headlights for steam locomo-

tives. The equipments are suitable both

for switching locomotives and for

locomotives in road service on which

an incandescent headlight is desired.

The capacity of the "K-2" turbo-

•K.'" nVNAMO.

generator is 50O watts, and the normal

capacity of the "K" 350 watts, which is

not only ample to illuminate the headlight

and cab, but also the classihcation, num-

ber indicator, deck and marker lights.

The speed and the voltage control are

comliine<l in a positive regulating mechan-

ism of the centrifugal type, which also

compensates for variation in boiler pres-

sure between 125 and 250 lbs., saturated or

superheated steam. .Xn important and

economic feature of the regulating mech-

anism is to conserve steam. In yards and

stations where the full capacity of the

turbo-generator is not required, where

liossibly the cab lights only are necessary,

or where the total requirement is below

the capacity, as in switching locomotives.

cmly sufficient steam to perform the actual

work is admitted to the turbine nozzle.

The steam is conveyed to the turbine

1 y a ^-in. pipe. A strainer, easily

cleaned, effectively prevents scale or dirt

from obstructing the nozzle. Exhaust

Mcam is disposed of through a I'/t-iri.

pipe, which should be as short as is con-

sistent.

As shown in the accompanying illustra-

tions the compactness of "K-2" and "K"

turbo-generators, together with their ca-

pacity and efficiency, makes them most ad-

mirably suited for any electrical purpose

within their rating. They can be fur-

nished to any voltage from 32 to 110 in-

clusive. In regard to the bearings, the

armature end of the shaft, together with

its rotating parts, are supported by a

heavy ball-bearing mounted in a suitable

dirt-proof oil cellar of large capacity be-

tween the turbine and generator housings,

and is supplied with lubricant through .1

large oil cup. The turbine end of the

"K-2" shaft is supported by a self-aligning

ball-bearing mounted in an oil chamber

integral with the turbine cover, but insu-

lated therefrom by an air space which re-

duces radiation of heat, assuring a low

temperature to the lubricating oil. The

cellar is efifectually sealed against admis-

sion of dirt or moisture and escape of oil.

.\n additional packing prevents the escape

of steam from the turbine to the air space

between the cover and oil chamber. Oil

is fed directly to the bearing by an oil

ring. A dam is provided allowing the oil

chamber cover to be removed without

spilling the oil. The turbine cover with

all parts may be removed by the removal

of the screws holding the cover in place.

The turbine end of the "K" shaft is

supported by a brcnze sleeve bearing of

special design. This bearing is amply

supplied with lubricant by an oil ring feed

from an oil chamber. This chamber is

provided with an overflow which automat-

ically drains ofif all water of condensation

and maintains a constant oil level. The

oil cellars of both bearings are replen-

ished through large oil cups, conveniently

located.

In regard to the dynamo, the standard

winding of which is for i2 volts, it is of

the bi-polar Lundell type. The armature

and commutator are integral and are

mounted on the turbine shaft and securely

locked in place by a single cap screw, the

brush holders having a lixed position. It

"K" TURBO-GENEKATOR.

may be added that by reason of the very

low voltage there is no danger of injury

to the person from electrical shock.

The armature is of the ring wound

type. The case is built of laminations

mounted upon a brass spider, which also

forms the core of the commutator, and is

of liberal proportions. The windings are

large with fireproof insulation. The ar-

mature is held on the shaft by a key

washer which fits into a slot in the end

of the shaft and a corresponding slot in

the armature sleeve, facilitating removal

and replacement.

The casing of the headlight is made

from rolled steel and malleable iron, rein-

forced by heavy steel bands, all seams and

joints being electrically welded. Slotted

holes in the base admit of adjustment for

the purpose of training the light on the

track after the •ase has been mounted on

the locomotive. Holes are also provided

"K" l>V.\.\MO.

in the back of- the case for the lead wires

which attach to the terminal of the auto-

matic. The goggle, or front door, is hinged

on both sides, making the interior of he

case easy of access from either side of the

locomotive for the purpose of removing
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the reflector slide or to clean the reflector.

The hinged member frames permit of

easy access for focussing. The lamp is

focussed in the reflector by means of a

"micrometer" focussing device, the pur-

pose of which is to accomplish a free

movement of the lamp bulb in any direc-

tion, and with no interference, one move-

ment with another. Lock nuts secure the

adjustment. The reflector is made from

heavy gauge copper spun true to a para-

bolic curve, heavy silver plated and finely

polished. The electrical connections are

automatically made by blade contacts when

the reflector and slide are in place. It is

not necessary to disconnect wires when

removing the reflector from the case.

In the matter of illuminating power, a

250-watt lamp properly focussed in the

standard reflector under normal conditions

lights the track suflicient for all headlight-

ing purposes for distances of from 1,000

to 1,500 feet. A 60 or 100-watt lamp, in

either the 14-in. or 18-in. reflector, is am-

ple to meet switching locomotive service

conditions.

Regarding the proper installation, the

his terse instructions are of real value to

all who are desirous of obtaining the best

results from the use of the electric head-

light. Mr. McGinnis states that a leading

scientific magazine recently published, as

a news item, the information that a large

railroad had just purchased SOO electric

headlight equipments. It further stated

TYPE "K" TURrOGF.NER.XTOR TLRBINE
—INTERIOR.

turbo-generator should be located on the

top of the boiler forward of the whistle

dome, but as near as possible to the source

of steam supply. If it should be necessary

to locate the turbo-generator back of the

whistle or safety valves, a protector plate

should be provided for protecting the

turbo-generator against escaping steam

from the safety valves and whistle. In

attaching the turbo-generator to the boiler

fi-in. studs are used in fastening the ap-

pliance. Care should be taken to see that

the dynamo door and turbine cover are

not fouled by whistle rods and pipes. Dia-

grams for the usual methods of wiring

will be furnished by the manufacturers;

in special cases, blue prints will be fur-

nished. A switch is furnished for turnini?

off the headlight and should be placed on

the right side of the cab, convenient to the

engineer.

In regard to the maintenance of the

electric headlight appliances, we cannot do

better than quote verbatim an instructive

article from the pen of Crawford McGin-

nis, an electrical engineer of marked ex-

perience and ability, and special represent-

ative of the Pyle-National Company. His

observations have been of the widest and
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two wliole turns. If tiie cab lamps are

brighter than normal, report conditions to

the proper persons.

A turbo-generalor is not properly in-

stalled if not well lightened down to its

base and lock-washcrcd. If headlight

burns dim, remove brass cap on top of

turbine and blow out scale. Keep the ar-

mature tight on the shaft and the wires

tight on the binding posts. The hand-rail

makes a good wire conduit only when the

standards are so arranged that the hand-

rail can be lifted oflf the boiler instead of

driven oflf.

When "black spots" occur in the light

thrown by the headlight the lamp is out

of focus. Nothing else will cause spots.

Move the lamp by means of the focus-

sing device until the dark patches on the

track disappear. The headlight beam can

never be "focussed" on the track unleis

the headlight cage or house is "straight"

on the boiler. Never put the classification

lamp switch in the cab or anywhere else

except at the classification lamp. A little

work now and then aroinid a headlight

equipment will do more toward keeping

the headlight in good shape than number-

less inspections.

Peat in Great Britain and Canada
Scarcity of coal in Great Britain, due

to the absence of miners at the front, has

raised the question of coal substitutes,

and peat is mentioned as a suitable al-

ternative for low-grade fuels. Peat de-

posits in England, Scotland and Wales

have remained almost untouched because

of the low price of coal, but war condi-

tions, necessitating, as they have, the re-

striction of coal supplies, bring the pas-

sible utilization of peat to the fore.

According to the estimates of engineers

who have studied the matter, available

low-grade fuel in the form of peat is

greater than all the w-orld's sources of

coal. In the United Kingdom the peat

area is estimated at 9,400 square miles,

while that of Canada is 37,000 square

miles, of an average depth of 6 feet. Of

this vast area. 12,000 square miles are lo-

cated in the central Provinces and repre-

sent the heating equivalent of 5,000,000,-

000 tons of anthracite.

It is reported that the Canadian Gov-

ernment has directed its attention to the

development of peat, and its Department

of Mines has, within the last 10 years,

mapped out 58 Canadian peat bogs con-

veniently situated.

Paint Like Enamel
To make white paint look like enamel,

take a piece of caustic soda the size of

a marble and dissolve thoroughly in half

a wineglassful of spirits of turpentine,

and add this to a 2-lb. tin of white zinc

paint; stir well, and it is ready for use.

When dry, it will be found to have a

glossy surface which almost equals

enamel.

Locomotive Steam
By J. S.NOW

Locomotive cylinder failures, resulting

from accumulation of water in the cylin-

ders, have lately become comparatively

frequent, and the resultant losses are so

serious that any preventive measures

which seem to otTer reasonable prospects

of success should receive the attention of

those in charge of motive power. The
construction here illustrated, which is that

of Mr. R. C. Morton, of the Machinery

Department of the Baltimore & Ohio

R. R., is designed to prevent breakage of

locomotive cylinders by reason of the pres-

ence of water, and appears to be capable

of accomplishing that purpose.

It is a well known fact that, in the

operation of locomotives, it frequently oc-

curs that enginemen will carry water at

too high a level in the boiler, with the re-

sult that a considerable quantity is

Pipe Water Trap
DEN BELL

drain pipe leading from its lower end to

a point below the adjoining cylinder, the

outlet of the drain pipe being closed by

an automatic drain valve. The drain

pipe also has a discharge cock which is

opened and closed by a connection to the

cylinder cock rigging. The current of

steam is deflected away from the water

receptacle by a curved plate, and water

that may be carried with the steam, falls,

by gravity, into the water receptacle,

from which it is discharged by the cocks

referred to.

It will be seen that the cost of con-

struction and maintenance of the appli-

ance is inconsiderable; that it involves no

perceptible obstruction of the volume of

the smoke box, and that it is applicable

in connection with either outside or inside

steam pipes, without interference with, or

VIEW OF DETAILS OF THE MORTON STEAM PIPE WATER TRAP.

worked through the engine cylinders and

the lubrication thereof is flooded out.

Again, it is often the case, when locomo-

tives are standing some little time in

roundhouses or yards, that, by reason of

leakage past the throttle valve, steam

passes into the cylinders, and the result-

ant accumulated condensate causes their

breakage when the locomotive is moved,

thereby involving considerable expense

for repair, and the loss of service of the

locomotive while repairs are being made.

These seriously objectionable results,

which are familiar to those in charge of

locomotive operation, will, it is thought,

be eliminated by the application of the

Morton appliance.

The construction, which is very simple,

and will be readily understood from the

illustrations, consists of a steam pipe hav-

ing a water receptacle or trap extending

along one of its sides for the greater part

of its length, this receptacle having a

modification of, other members contained

in the front end of the locomotive. The
practical value and importance of the

capacity which it affords of preventing ac-

cumulation of water in the cylinders will

be readily recognized by those who have

experienced the detrimental results of

such accumulation.

Bell Metal

The best bell metal is composed of 78

parts of copper and 22 of tin. The use

of silver in the manufacture of bells is

purely imaginary. The idea grew out of

a practice at the casting of church-bells

when pieces of silver were supposed to

be mi.xed with the bell metal. The foun-

drymen had other uses for the pieces of

silver and contrived means for the silver

pieces to fall through the grate bars into

the ashpit. Nearly all bell makers have

their own methods for determining the

tone of a bell from a certain size.
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Distinguishing Features of the Westinghouse

Underfeed Stoker

Just at the time when power plants

are particularly interested in coal saving

suggestions and are utilizing every avail-

able means for fuel economy, a knowledge

of the efficiency of the Westinghouse

Underfeed Stoker is timely. The eco-

nomical advantage derived from an under-

feed stoker is briefly this : labor use in

hand firing is released to other sections of

the works, responsibility for the power

plant is centralized, as one man can

attend to many stokers, plants required

to carry high peak loads of certain periods

of the day do not need to maintain extra

boilers, and, greatest of all,—one-quarter

as much coal is required if the stokers

are intelligently operated. The coal

saving is a result of smokeless combus-

tion due to heating the volatile substances

in the coal before introducing them to the

or ram, operating in an inclined machine
cylinder forming part of the ram box.

This construction also provides, by proper

design, against sifting of fine coal.

The plungers, or rams, are connected to

heavy designed crank shafts of cast steel

made up in unit sections and connected

together with fitted bolts. All shafts are

carefully inspected and gauged before

assembly in the shop.

The bearing brackets for the crank

shafts are of rugged construction, heavily

ribbed and so designed as to provide a

large factor of safety. They are bolted to

the ram boxes and, in this way, tie them
together. All bearings are babbitted and
provided with grease cups for lubrication.

Reduction worm gearing is used to

drive the crank shaft. The main power
worm gear is connected by fitted bolts

boxes which are bolted to the ram boxes.

These are made of unit retort width, cast

hollow, and designed to transmit part of

the load of the front wall to the tuyere

boxes.

A fuel deflecting plate is provided in

the retort for varying the thickness and

outline of the fuel bed. After being set

for the kind of fuel used, no further

adjustment is required.

Westinghouse furnace observation doors

are specially designed to withstand high

furnace temperatures. The door frames

are set entirely outside of the brickwork.

Standard fire-brick is used for door

linings, thus eliminating the necessity of

using special-shaped brick.

The forward and rear dumping grates

are made up of frames to which are fitted

interchangeable corrugated grate bar tops.

OF THE WKSTINGIlOUbK IXDEKFEED STOKER. LOWER VIEW OF TUVERES.

fuel bed, and to correct mixing of air

with the coal.

The principle of design for the West-

inghouse Underfeed Stoker, although of

the general type of incluned multiple-retort,

has many distinguishing features. There

are three divisions of the parts of the

furnace, the fuel feeding, the fuel burn-

ing and the refuse disposal, which will be

separately considered in the following

discussion.

In regard to the fuel feeding, as shown
in the illustration, the hopper is constructed

practically the full width of the furnace,

and of such size as to provide a large

storage of coal. The construction is of

heavy steel front plates properly strength-

ened with heavy cast-iron ends to provide

against warping. The width of the hopper

provides for a complete supply of coal

to the sides of the furnace.

The usual Westinghouse qualities, such

as strength, ruggedness, reliability, and

ability to withstand severe service, have

been incorporated into the construction of

the Westinghouse Underfeed fuel feeding

mechanism. This consists of a machine

to the flanges of the c:ank shaft, and is

driven by a worm mounted on a cross

shaft supported in the gear box. This

shaft, in turn, is driven by a bronze worm
gear and hardened steel worm fitted to

the speed shaft. One gear set is used

to drive a maximum of four retorts. Long
life is secured by enclosing the gearing

and operating it in a bath of graphite and

oil. A large hinged cover on the gear

case makes inspection easy.

The lower rain is operated by means

of connecting rods, through lost-motion

mechanism, to the upper ram, thus elimi-

nating all links and levers. It recipro-

cates along the bottom of the retort, and

in the same plane as the main ram. All

contact parts are machined and provided

with sufficient clearance to overcome any

binding due lo expansion of contraction

of the melal, and have long overlapping

machined surfaces which prevent any sift-

ing of coal to the wind box.

In regard to fuel burning and disposal

it may be noted that above the upper end

of the tuyere boxes, and extending later-

ally across the furnace, are air distributing

and, in this way, a passage for air is

formed. These are made of the unit

retort width, the lower grate bar top

being bolted so as to lock the other tops

in place. The forward dumping grate is

pivotally connected to the dump grate

brackets, and projects towards the bridge-

wall, and the rear dumping grate is sup-

ported in a similar manner and projects

toward the front of the stoker. Both

dump grates are operated from the side

of the furnace.

Bolted to the channels which support

the lower end of the tuyere boxes are

dump grate shaft brackets which form a

support for the overfeed grate and the

forward dumping grate. The overfeed

grate is of unit retort width and is oper-

ated by the upper ram through suitable

rods and lost-motion connection.

The rods return the overfeed grate to

the same position on each stoker. The
travel forward is adjusted by changing

the amount of lost-motion by means of

collars. These are easily placed on the

rods from the front of the stoker. Any
rhaiicc of damage to stoker parts by mis-
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j>lai.cniciit of these collars is provided

against by machining the rods to fit the

collars only where they are attached.

The furnace is sealed, from the stoker

front to the rear of tuyere boxes, by

means of reinforced concrete floor.

Dampers are provided and set in the floor

to control the air from the main air

ducts. Au.xiliary dampers divide the wind

box transversely. Doors arc placed in

the front for access to the wind box and

for air admission when the stokers are

being operated on natural draft.

The tuyere boxes used are of the box

girder type. The upper surfaces are ma-
chined for proper titling of the tuyeres.

Their front ends are bolted to the ram
boxes and rest on angles properly sup-

ported from the floor. Their rear ends

are tied together. The ribs, as shown on

the sides of the tuyere boxes, are used

for supporting the retort bottoms.

The tuyeres are of distinctive construc-

tion. The metal is uniform in thickness,

providing for expansion and contraction

without cracking. The tuyeres hook into

recesses in the top of the tuyere boxes

and interlock into each other, thus rigidly

holding them in place. As shown in the

cut, the tuyeres are laid, one upon the

other, and the entire block is locked in by

means of the upper tuyere.

manufacturers to practically standardize

the syphon itself to such an extent that

one or two forms and dies will cover all

the different designs of syphons.

Ry referring to the previous article

alluded to it will be noted that the syphon

is of a double structure, considerably in-

creasing the heating surface, and compel-

ling a rapid circulation of the water in

the spaces adjoining the hottest parts of

the firebox, which, of course, naturally

accounts for the marked economy of fuel

as shown in the tables of tests accom-

panying the original article.

Railways and the U. S. Forces.

The liriiish Controller of Shipping, Sir

Joseph Maclay, in referring to the move-

ment of the .American Expeditionary

Forces across the sea as "a transport

miracle," says that most people have been

inclined to attribute this achievement

solely to our navy and shipping, but he

speaks in high praise of the share the

-Xmcrican railroads had in the work. He
says: "If the .Xmerican railroads had not

been operated with success the whole

transport movement might have failed,

because it was essential to quick trans-

portation that the troops should be ready

for the ships."

Further Details of the Nicholson Ther-

mic Syphon.

In addition to the details of the article

that we published last month in regard

to the test of locomotives on the Chicago,

Milwaukee & St. Paul Railway, equipped

with the Nicholson Thermic Syphon, it

is of added interest to note by the accom-

panying drawing an improved method of

The Quebec Bridge.

The St. Lawrence Bridge Company has

issued a handsome booklet descriptive of

the Quebec Bridge. It is printed in two

colors on coated paper and embossed

cover. A large number of full-page

illustrations are included, which add a

great deal to the interest and value of

the book. These illustrations are from

METHOD OF SECURING SYPHON TO THE THROAT SHEET.

securing syphons to the throat sheet. As
shown, a separate diaphragm plate to

which the syphon is secured by riveting

and welding, and the plate itself is welded

into the throat sheet and stayed in the

manner shown. This not only gives flexi-

bility to take care of the contraction and

expansion, but also makes a much more
simple manufacturing job and enables the

photographs by E. M. Finn, staff photog-

rapher of the St. Lawrence Bridge Com-
pany, and are excellently selected to show
the progress of the work. A number of

pages are devoted to the history of the

bridge, its design and erection, tables of

weights, summary of progress dates, de-

scription of the hoisting of the central

span, and other interesting details.

Machine for Testing Lubricants.

.\ machine has been constructed by a

lirm at home for testing the properties of

lubricants. The construction of the ma-
chine is on the following lines : The chief

part is a pendulum hung on a bearing

on a shaft rotated by means of pulley.

The bearing is embraced by two brasses,

to which pressure can be applied by a

spiral spring inside the pendulum, the

regulation being effected by a milled-hcad

screw. When the shaft is rotated the

friction between it and the brasses causes

the pendulum to set itself a certain num-
ber of degrees out of the vertical, and

this distance, together with the pressure

on the journal, give the coefiicicnt of

friction, from which the friction-reducing

value of the lubricant between the shaft

and bearing can be obtained.

Railway Business Association.

Over 200 members of the Railway Busi-

ness Association met at Chicago January

9. The reports of the various committees

were adopted. Strong resolutions were

adopted fovoring the speedy enactment of

needed railroad legislation, and the

sharing by the Government of the present

excess cost of work. The officers elected

were as follows : President, Alba B.

Johnson, president of the Baldwin Loco-

motive Works, Philadelphia, and vice-

dents as follows : J. C. Bradley, president

of the Pratt & Letchworth Company,
Buffalo; Robert F. Carr, president of the

Dearborn Chemical Company, Chicago;

George \V. Simmons, vice-president of the

Simmons Hardware Company, St. Louis,

Mo.; W. W. Willitts, president of the

.\dams & Westlake Company, Chicago

;

W. W. Salmon, president of the General

Railway Signal Company, Rochester,

X. Y. ; K. Taylor, president of the Taylor

Wharton Steel Company, High Bridge,

N. J., and A. L. Humphrey, president of

the Union Switch & Signal Company,
Pittsburgh, Pa. M. W. Cla>-ton, of Nisw

York, was elected treasurer.

Hardening a Hammer
When the hammer has been heated

slightly, more than what might be con-

sidered a good uniform hardening heat,

dip the small end almost up to the eye

and cool as quickly as possible by mov-
ing it around in the hardening fluid or dip,

as it is called in the shop. Then dip the

large end, which in the meantime will

have cooled to a slight extent. It will

be noted that the heat remaining in the

eye of the hammer will draw the temper

quicker in the small end of the hammer
so that it will be too hard. The operation

requires quickness and carefulness. The
result will be that the hammer is hard

where it should be hard, and also free

from the danger of cracking in the eye.
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Mr. McAdoo's Last Message.

Mr. McAdoo in a lengthy statement

sets forth his views in favor of extending

the period of governmental control to five

years, and adds that those who may op-

pose an extension of five years should

face the situation squarely and acknowl-

edge that they prefer the immediate re-

turn of the railroads to private control

under the old conditions without reme-

dial legislation. It is idle to talk of a

return to private control under legisla-

tion which will cure the defects of the

existing laws. There is neither time nor

opportunity for such legislation at pres-

ent. It is impossible and hopless for the

Government to attempt the operation of

the railroads for twenty-one months

after peace under the present law. There-

fore, the country should squarely face

the condition that the railroads must

promptly go back into private control

with all existing legal difficulties unless

the only practical alternative, viz., an ex-

tension of time, is promptly granted.

I hope that the Congress in its wisdom

will grant a five year period for a test

of unified railroad operation under proper

provisions of law which will make that

test effective and at the same time take

the railroad question out of politics while

the test is being made. Unless this is

done, I do not hesitate to say the rail-

roads should be returned to private own-

ership at the earliest possible moment.

The President has given me permission

lo say that this conclusion accords with

his own view of the matter.

of the public, necessary for the release of

credit to those who are administering the

railways, necessary for the protection of

their security holders. The old policy

may be changed much or little, but surely

it cannot always be left as it was. I hope

that the Congress will have a complete

and impartial study of the whole problem

instituted at once and prosecuted as rap-

idly as possible.

"They feel that to at present extend

the time would simply lead to delay and

confusion, demoralization of the organiz-

ation of the roads, both on their corporate

and operating side, and defer indefinitely

a satisfactory settlement of this great

prolilem.

"They regret to differ with the Director-

General, recognizing the able way he has

managed the roads during the period of

Government control, but they feel confi-

dent that it would be. unnecessary and

unwise to extend the period of control

beyond the time now provided for under

the act."

Railroads Oppose McAdoo Plan.

Thomas De Witt Cuyler, of Philadel-

I
li;a, chairman of the railway e.xecutive

advisory committee representing 125

roads, which include about 92 per cent

of the mileage of the country, issues a

^tatcment that a custom has been reached

tliat there is sufficient time under the

t< rms of the present act to fully consider

he railroad situation in all its aspects,

,ind to arrive at a plan that would be just

lo the country as represented by its ship-

pers and the public at large, and on the

ther hand to the security holders and

shareholders and employees of the rail-

mads. They are in full accord with the

President in his statement as follows :

The one conclusion that I am ready to

^tafc wNth confidence is that it would be

a disservice alike to the country and to

the owners of the railroads to return to

the old conditions immodified. These

?rc conditions of restraint without devel-

opment. There is nothing affirmative or

lic'pful abintl them. What the country

I'hicfly needs is that all these moans of

transportation should be developed — its

railways, its waterways, its highways and

its countryside roads.

"Some new element of policy is there-

fore necessary—necessary for the service

Mr. Shonts on the Railroads.

Theodore P. Shonts, President of the

Interborough Rapid Transit Company,

says that the great fact about government

operation is the inevitable tendency to-

ward extravagance and inefficiency. If

the deficit from operations can always be

made up out of taxation, if there is to be

no reward for economy and forethought,

it is impossible to expect careful watch-

fulness over expenditures. The supreme

test which we in this country must apply

to our plan of dealing with this whole

question must be this : which plan will

provide the necessary transportation at

the lowest possible cost?

This means that we must not alone

make the best and most economical use

of existing facilities, but we must pro-

vide the new facilities needed for tlie fu-

ture development of our country. We
cannot here view the question as one

might in England or France, where the

necessary railroads are already built.

How are we to develop our existing

roads, and how are we to build our new

railroads? The heart of the problem is

this : Shall it be by the log-rolling and

pork-barrel methods under which we have

developed our postofifices, our rivers and

our harbors, or shall it be l>y offering

reasonable reward to those who by pru-

dent forethought and initiative exert their

imaginations and spend their money in

developing the country?

Theodore H. Price on the Railroads.

Theoretically it is debatable whether

the best results can be socure<l under

private or Govcrnnienlal control, but

practically no such choice can be made
We live under a democracy which, de-

spite its faults, none of us would ex-

change for an autocracy, and a majority

of the people are and probably always

will be opposed to the creation of private-

ly owned monopolies.

In so far as the railways are con-

cerned, this opposition is especially de-

termined, for it is perhaps more true ol

corporations than of individuals that so-

ciety is disposed to visit the sins of the

fathers upon the children and assume that

a railroad will always be predatory be-

cause most railroad managers used to be

unscrupulous politically if not in their

treatment of the public. As a matter of

justice, it must be admitted that the

ethical standards of railroad business

have been greatly advanced within the

last decade; but, granting this, most

students of political conditions in this

country will admit that within the pres-

ent generation it would have been im-

possible lo secure legislative authority

or judicial sanction for a consolidation or

combination of the American railways

under private or even quasi private con-

trol.

.'Vs it is. Congress could only be- ir.-

duced to grant the President the tem-

porary control of the railroads that he

at present exercises through the Director

General as a war measure, and everyone

is now asking whether that control will

be continued more than 21 months after

peace shall have been reestablished.

An answer to this question is impos-

sible, and I shall not attempt it.

The Director General is adminislcring

the law as it is written, leaving public

opinion upon the question of Government

versus private control to shape itself. It

is, however, only fair to point out that

the limitations of the statute, and es-

pecially the provision which contemplates

the return of the railway properties to

their owners 21 months after peace, make

it impossible to undertake many im-

provements that would greatly increase

efficiency and reduce the cost of opera-

tion for years to come.

It is, however, doubtful whether those

wdio own the properties will desire to take

them back at the end of the prescribed

period even if the people arc willing that

they should be returned.

It is as yet loo early to expect dividends

from it, but when the reestablishtnenl of

peace shall make it possilile to deal de-

liberately with the many problems whose

solution could not even be considered

while the exigent demands of war had

to be met, it will be time enough to de-

cide whether it is in the best interest of

the people that a natural monopoly, such

as our railroads have come to be, should

lie managed by the Government or by

private enl<'rprisc.

I be great thing in this world is not so

much where we stand as in what direction

we are moving.
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Dr. Angus Sinclair.

We have found it impossible to acknowl-

edge receipt of the sympathetic expres-

sions of regret at the death of our editor-

in-chief that have come to us from all over

the country, and we trust that our readers

and other friends will kindly overlook our

seeming neglect if we should fail to do all

that is proper and becoming in the sad

emergency. In view of the great and well

deserved popularity of Dr. Sinclair's life

work among railroad men, something of

this kind was to be expected, but it is par-

ticularly gratifying to observe that the en-

gineering press has given unanimous and

eloquent emphasis to the enduring quality

of his work, which, in an age of rapid im-

provement, is an added proof that he was

a pioneer in the study and development

of many practice^ pertaining to looimotivc

operation which have now become well es-

tablished, and his influence will long be

felt in practical railroad operation.

Federal Control

The report of the Director General of

Railroads, a condensed abstract of which

appears elsewhere in our pages, is of par-

ticular interest, especially in that portion

referring to the mechanical department of

railways, and it is only simple justice to

state that the services of Mr. Frank Mc-

Manamy, manaKcr of the locomotive sec-

tion, have been beyond praise. Whatever

action Congress may take in the matter

of passing the railroads back to their

owners within the specified lime as orig-

inally agreed upon, or whether in its

opinion the matter may be delayed, les-

sons have been learned -that will not likely

be forgotten. These lessons, conveying

as they do vast improvements in means

and methods, are the natural outgrowth

of the control of the railroads under a

single head, and could not have been ac-

complished under any other condition, and

the opportunity for improvements should

not be set down to the ground of in-

capacity of those who have managed the

railroads under separate control. Under
such conditions co-ordination of operation,

and even standardization was not to be

expected.

Apart from these considerations, the

work accomplished by the railroads in the

period of stress through which the coun-

try has passed, has been admirable. The

general spirit of the railroad men has been

equal to the heroic advance of our armies

in battle. Indeed the soldier and the rail-

roader has been one in trial and in tri-

umph, one in hope and in destiny. We
live in a heroic age, and whether it is

grappling with an insolent and barbarous

foe, or with the titanic forces of nature,

the .American spirit is not surpassed by

the Spartans at Thermopylae.

Government Control and Private

Ownership.

In regard to the Federal control of the

railroads, we cordially agree with all of

tile metropolitan and other leading jour-

nals that when the Government took con-

trol of them conditions were far from be-

ing satisfactory. The regulations were

excessive, and they operated so as to cre-

ate expenses, in some measure by compul-

sory advances in wages, while at the same

time refusing to grant the adjustment of

rates which would have kept receipts and

expenditures at a reasonably reciprocal

balance. The President was empowered

to assume control and then adjusted rail-

way charges to railway costs. He could

not force the Interstate Commerce Com-
mission to act favorably upon an effort of

the owners of the properties to make sim-

ilar changes in the rates. In the face of

this alisolute control of rates the deficit as

shown in the reports is enormous.

It is universally admitted that changes

in the system of regulation are absolutely

necessary in the public interest. Impor-

tant alterations in the laws, and particu-

larly in the spirit and methods of their

administration, should be made before th;

expiring of government control, but it is

still of great importance that, as as a mat-

ter of fair dealing, the railroad properties

should he returned to their owners. This

would immediately insure the resuming of

normal industrial relations and methods

and should not be postponed for any other

reason less vital tlian that which called

for the transfer in the face of national

danger. It would be well if Congress

should pass the needed legislation. Delay

on the pan of our legislature should not

be an excuse for breaking the original

agreement.

.\s already stated, it was the Federal

power that commanded the advance in

wages. In view of the advanced prices

of commodities, it was high time, but it

was also the same power that withheld

the adjustments of freight rates which the

President saw at once was necessary to

meet the needed obligations. The difficul-

ties that threatened the railroads a year

ago had no other cause than this. It is

not only against rea.son and common sense

that great private properties should be

held by the Government for seven years

after the event which created the emer-

gency, but the idea itself is a menace to

the organic principles underlying the

splendid fabric of the form of government

under which we live.

Is Science of Practical Use?

Many persons engaged in the activities

of the industries and the arts doubtless

look upon Science as something worthy

of respect but scarcely having to do with

their bread and butter. It may interest

these and others, perhaps, to consider

how scientific facts do enter intimately

into the everyday life. It will hardly be

practicable in the present article to do

more than illustrate the point by one or

two cases.

There is nothing more practical than

foundry work. But the foundry-man has

to do continually with a matter that is

ultra-scientific. We refer to the expan-

sion and contraction of metals under

the influence of heat and cold. Science

—particularly, physics—has been at great

pa-ns. not merely to note the broad

fact that metals increase in length,

breadth and thickness as they are heated,

and decrease in length, breadth and thick-

ness as they are cooled oflF—physics has

noted not only this large fact, but has

given much attention to measuring the

rate.

Thus, it has been ascertained that cast-

iron adds about 0.00000589 of its original

length to itself with every degree Fahren-

heit of its rise of temperature. .'\s cast-

iron passes through 2.300 degrees, F., in

going from the temperature of the room
tn the melting point, a considerable total

is added. This means that the molten

iron in the furnace occupies distinctly

more space than did the same metal when
cold. Now when this molten mass cools

off. there will be a shrinkage correspond

iiiK to the previous expansion and just

about wiping it out. That is, the total
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amount of shrinkage will about equal the

total expansion. Under favorable cir-

cumstances, the length, breadth and thick-

ness will each shrink at the same rate, as

compared together, and at the same rate

as that by which the expansion went on.

A little consideration will show, however,

thai the conditions may sometimes be

such that one or two of the dimensions

may, for a time, remain unchanged, the

shrinkage all occuring in the others.

Thus, a metal heated up beyond its melt-

ing point will, upon cooling, tend to

keep its length and width as it cools down
to the melting point. The force of gravity

and the liquid condition keep these dimen-

sions the same. The total shrinkage

through this heat region will, accordingly,

occur in the thickness alone. The mass

will, in fact, shrink in thickness at about

3 times the regular rate.

In a foundry mold, the molten metjl

will fill out the spaces when the metal is

first poured. And, as long as it is molten,

it will tend to keep them filled during

shrinkage, if a proper head or gate is

arranged. But after the metal solidifies,

conditions will be different. Gravitation

can't succeed very well with causing solid

metal to fill the spaces. Consequently,

shrinkage will now have the effect of

making the metal draw away from the

sides of the mold. There may be so much
shrinkage that a good casting will be hard

to make. Now, it so happens that metals

differ greatly in the amomit of shrinkage

they undergo from the point at which they

get solid to the ordinary temperature of

the atmosphere. We give herewith a tabu-

lation covering this matter for a number

of metals used in making castings.

Shrinkages in Mold
Metal ' Inches of shrinkage per foot

Cast-iron 0.125

Malleable iron 0.12S

.Aluminum (casting alloy).. . . 0.156

Copper 0.1875

Brass 0.1875

Aluminum (pure) 0.2031

Steel 0.250

Zinc (casting) 0.3125.

Lead 0.3125

Variations In the Freezing of Heated

and Cold Water

It may not be as generally known as it

should be that during a sudden cold snap

pipes containing hot water burst with

much more frequency than in the case of

pipes through which cold water only

passes. Experiments have shown that hot

water falls in temperature several degrees

below what is called the freezing point

before it begins to solidify, and that the

ice thus formed is perfectly solid and

transparent. Ordina^-y cold water, on the

other hand, begins to congeal as soon as

the freezing point is reached, and the ice

thus formed is full of air bubbles, and

generally of a soft appearance.

It will be readily understood that the

;iir bubbles, in addition to impurities that

may be in ordinary water, forms a nuclei

of crystallization. The formation of ice

thus begins sooner and proceeds more
slowly than if these were absent, and the

ice thus formed is more mobile, so that

the pressure from the ice is not so se-

vere. Hot water, on the other hand, is to

a large extent free of gas particles, which
have passed off during the process of heat-

ing, and the freezing of this water does
not take place gradually, but almost all

at once, with somewhat of an explosive

effect, and there being no cushion of gas
bubbles to take up the effect, the result

is that if the expansion of the body of

water incident to freezing is sufficiently

strong to overcome the resistance of the

metal in the pipe, a rupture will occur.

This has been found by passing a cur-

rent of air through the water that had
been heated as it approached the freezing

point, when it was found that the water
to which the air had been applied acted

as if the water had not been heated at

all, and froze slowly with the usual

amount of gas molecules located in the

ice.

This fact should be borne in mind by
those having charge of heated locomo-
tives or other appliances to which pipes

are attached through which heated water
may pass, and care should be taken that

when the appliances are not in action,

they should be carefully drained and kept
free from the possibility of collecting

water.

Railroad Men Winning the War
In the course of a discussion on "What

railroad men have done to win the War,"
at a recent meeting of the Central Rail-

way Club held in Buffalo, N. Y., Harry
I). \'ought, secretary said "that with the

riosing of the hostilities, we can make
affirmative response in saying that the rail-

road man has done it. While not a rail-

road man in the technical sense, it has

been my privilege to know something of

what railroad men have done, and it can

be truthfully said that, without the res-

sponse they have given, without any re-

gard to government ownership or control

or supervision of railroads in this country,

we would have had a sorry time in attain-

ing the splendid achievements that marked
the work of the railroad men of this

country, before ever one shot had been

fired by an American, before ever America
thought of going into the conflict. I be-

lieve it can also be said, that they saved

France and Great Britain from the dis-

aster and defeat that was staring them m
the face after the great and noble struggle

they had made to conquer the devils who
had provoked and caused the war I Now,
the railroad men having done it, what can

he do to assist in meeting conditions

which are the outcome of what we have

passed through? The railroad man did

it, before; the railroad man will do it

again. He will be one of the great factors

in the settlement and adjustment of con-

ditions which are the outgrowth of the

war, and equally a factor m the restora-

tion of normal conditions, which must fol-

low the reconstruction period. He will

have a voice, he will have an active part

and he will render great and valuable

service in the solution of problems,

greater perhaps than those which con-

fronted the authorities at Washington
before they decided to have a hand
in the conflict. It should be said of

railroad men, as one of the best tributes

that can be offered for them, that they

have been responsive to every call made
by country or humanity. In every dis-

aster that has occurred in this or any
other country, where they were called

upon to hasten succor and relief, they

have been just like the lighting of a

match, quick on the trigger, active in

every part where they were needed, and
the railroad men of America, to say noth-

ing of those abroad, can always be relied

upon to be the quickest to answer the call

to dntv."

Water Circulation.

Every locomotive engineer knows that

the boiler of a locomotive steams more
freely when means are provided for pro-
moting circulation of the water, than
when the water is permitted to be inert

on the heating surfaces. When the water-
feeding injector first came into use many
locomotive engineers objected to using
and caring for it on the ground that it

v\as an extra and unnecessary apparatus
lu care for, but extended experience
demonstrated that the boilers fed by in-

jectors steamed more freely than those
fed by force pumps. There was at times
on some roads considerable controversy
on the question of why a boiler fed by
an injector should steam more freely than
one fed by pumps, and the question re-

mained unanswered to many engineers,

but we always believed that the superior
steaming qualities were due to the in-

creased boiler circulation that resulted

from the use of the injector.

We are convinced that a coirsiderable

portion of the boiler saving produced by
tlie use of the superheater is due lo the

improved water circulation that results

from a superheater being placed inside of

the boiler. The fact that the water is

kept in movement with the charging flow

( f water coming in contact with the hot

surface must produce greater evapora-
liiiii ihan when sluggish movement keeps

the same body of water in contact with

I he evaporator surfaces. This is a mat-
ler that may not have been fully investi-

g.iud and has not been considered so im-

porlanl as it deserves to be.
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Air Brake Department
"Parasite" Reservoir Governor—(^)uestions and Answers Includin<i a Special Question

in Regard to Brake Pipe Leakage and Charging Time.

The increasing variety ol uses lo which

compressed air is being called upon for

service on locomolives for pneumatic de-

vices other than the air brake, such as

the reversing gear, bell ringers, watet

scoops, and other appliances, has reached

a stage when it has been considered neces-

PARASITF. RF.SERVOIR GOVERNOR.

sary to protect the supply of air for the

air brake from becoming depleted from

the operation of these smaller devices, or

"parasites" as they are called. To ac-

complish this protection, the Westing-

house Air Brake Company has developed

a device known as the "Parasite" Reser-

wlieii iIk' main reservoir pressure is above

a certain predetermined amount sullicient

to safely operate the brakes. The air op-

erated devices on the locomotive are

therefore prevented from taking air from

ilic main reservoir pressure, and in con-

sc<|uence from the brake system itself.

The governor consists of a diaphragm

l>i>rtion, which is identical with the dia-

phragm portion of the Westinghouse

sieam compressor governor, and a body

or valve portion which embodies a pis-

ton, a spring valve and a non-return check

\alve. I'ipe coiineciions are made, as

illustrated, from the main reservoir to the

iliaphragm portion, and to the body por-

tion, and also from the "parasite" reser-

voir to the body portion, but the dia-

phragm valve 33 will remain seated until

main reservoir pressure reaches that for

which the regulating spring 19 is ad-

justed, when the valve will luiseat, allow-

ing air to flow to the top of piston 6.

Tlie piston is thereby moved downward,

opening valve 5, at the left, and allowing

the air in the main reservoir to flow

direct to the "parasite" reservoir past the

non-return check 5, at the right.

\\ hen air is being taken from the "para-

site" reservoir for the operation of the

"parasites," the pressure will fall a like

amount in both reservoirs until it reaches

ihat for which the governor head is set,

when diaphragm valve 33 will seat and

prevent further flow of air from the main

reservoir. Should the pipe between this

governor and the "parasite" reservoir

break, the air in the main reservoir will

not be lost because the diaphragm valve

will seat as soon as ihc pressure in the

AUXILIARY DEVICES

PNCUMATiCALLV OOERATEO

B4 FCCO val/E ' FROM FIRST MAIN RESERVOIR

APPI.ICATION' OF PARASITE RESERVOIR GOVERNOR (DIAGRAMMATIC).

voir Governor, the application of which

has already met with much favor.

The device is so designed as to permit

charging of the parasite reservoir, or

reservoir from which the "parasites" are

"parasite" reservoir governor drops to

that for which the regulating spring is

set. Should a main reservoir- pipe break,

the non-return check valve 5, at the right,

will prevent the loss of "parasite" reser-

1( will lhu> be readily seen that in addi-

tion to the primary funclion of protect-

ing the brake system, against depletion of

air supply due to the use of "parasite"

apparatus, this governor also prevents loss

of air from both reservoirs if the air

^upply should be reduced from any other

cause, as from the use of the air brake,

iir Irnm breakage of the pipe connected

supplied, from the main reservoir, only voir air.

SECTIONAL VIEW OF PARASITE
RESERVOIR GOVERNOR.

to either reservoir. Thus, should the

"parasite" reservoir pipe break, or the

pressure become reduced abnormally

through operation of the "parasites," the

"parasite" reservoir governor would pre-

vent the loss of the main reservoir air

below a point necessary for the operation

of the brakes. Furtherinore, should the

main reservoir pressure be lost through

the breakage of a main reservoir pipe,

or be reduced abnormally from any other

cause, the "parasite" reservoir governor

would permit the loss of "parasite" reser-

voir pressure, thereby making it possible

to reverse the engine if provided with a

jineumatic reversing gear, or to operate

the other "parasite" apparatus.

It will thus be seen that the device

meets the requirements of the situation

for which it is adapted with that com-

pleteness of exact degree of operation

which is so marked a feature in the air

brake appliances that are constantly being

added to by the skilled engineers en-

gaged in the multiplex experiments con-

ducted by the Westinghouse Air Brake

Company extending over a period of

more than thirty years.
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Special Air Brake Question from Paul

W. Kiefer, New York.

Assuming a train of 50 freight cars hav-

ing standard 10 in. equipment, either

West, or N. Y., and with total brake pipe

and auxiliary reservoir capacity of 90 cu.

ft. (155.520 cu. in.).

Leakage of 10 in. gauge pressure per

minute from 70 in. brake pipe pressure will

permit the escape of 105,753 cu. in. free air,

providing auto brake valve handle (ET or

LT) is on lap, feed valve cut out.

1st. Would Uke very much to find out

how to calculate the amount of free air

that will escape from the same defective

brake pipe if the initial brake pipe pres-

sure is something else, say 50 in. gauge.

To make myself clear, I do not mean

leakage of 10 in. gauge pressure per

minute from 50 in. brake pipe pressure, as

in this case the amount of free air escap-

ing would be practically the same in both

cases. If the same defects are present in

our brake pipe the leakage from 50 in.

brake pipe pressure will be something less

than from 70 in.

This is the quantity I wish to calculate,

omitting heat.

2nd. Taking the same train described

above and using a W 8^ in. C. C. com-

pressor capable of delivering 115 cu. ft.

(198,720 cu. in.) free air per minute, say

at boiler pressure of 180 in. Loco, hay-

ing ET or LT equipment, and two mam

reservoirs, total capacity of 60,000 cu. in.,

charged to 130 in. gauge pressure.

Couple this loco, to the above train and

place auto, brake valve handle in "full re-

lease" position. The entire system (locos,

and cars) will equalize at 25.56 gauge

presslire.

If there .were absolutely no leakage, re-

tardation or friction, and with pump run-

ning at uniform speed and delivering 115

cu. ft. free air per minute, 3,27 mmutes

would be required to pump up this sys-

tem (loco, and cars) from 25.56 to 70 lbs.

gauge pressure, auto, brake valve handle

in "full release" and neglecting heat.

Now, we will neglect leakage entirely,

however, there will be a considerable

amount of friction through piping, brake

valves, etc, and retardation due to feed

grooves in triple valves, etc.

Would like to find out if you have any

data or information showing the addi-

tional time required to overcome this

friction and retardation, that is, how much

time should be added to the 3.27 minutes

to obtain the actual (approx.) time re-

quired to pump up this system from 25.56

to 70 lbs. gauge pressure, under the above

conditions; can this be calculated in any

way?
Would like this information in connec-

tion with a pump capacity problem I have

before me. If consistent and within the

bounds of your department would like to

get whatever information you may see rit

to furnish at as early a date as possible,

and I assure you that your efforU in this

regard will be appreciated.

Answers to Questions on Brake Pipe

Leakage and Charging Time.

In this example the brake pipe and aux-

iliary reservoir volume of a 50-car freight

train of 10-in. equipment has been taken

as 96.8 cu. ft. instead of 90. This is based

on a 40-ft. car with 2,440 cu. ins. auxiliary

reservoir volume and 900 cu. ins. for the

volume of the brake pipe, branch pipe and

hose connections. With the locomotive

and tender brake pipe, and the distribut-

ing valve pressure chamber volumes con-

sidered, the total volume would be about

98 cu. ft.

(1) It is understood that another way

of expressing the first question asked is:

How would the leakage from any pressure

be determined when the leakage from

one pressure is known? While the surge

of air from the front of the brake pipe to

the rear, the functioning of the quick serv-

ice port and various other actions during

a leakage test make it difficult to deter-

mine the actual leakage drop, it will be

assumed that the leakage stated is ex-

actly that amount throughout the train,

thai the pressure is the same in all sec-

tions of the brake pipe, and also that 10

lbs. drop from 70 lbs., as stated, means

that the whole system beyond the brake

valve leaked from 70 lbs. to 60 lbs. in one

minute.

.\n approximate formula to determine

tlie leakage at any pressure, under he

above conditions, is:

(P=+15)

L.= L,

(P.-flS)

Where
L, = Leakage drop from any pressure P,

desired to be known, in pounds per

minute.

L, = Leakage drop from a known pressure

P„ in pounds per minute.

P, =r Any pressure (gauge) from which

leakage L, is sought.

P,=Any given pressure (gauge) from

which leakage L, is known.

Example.

The brake pipe pressure drops 10 lbs. a

minute from a test pressure of 70 lbs.

^auKC. What would the drop be from a

tc^i pressure of 50 lbs. gauge?

U = 10

P, = 70

P, = S0
1 hen

(50-t-lS)

L^ 10 = 7.65 lbs. per minute.

(70-f 15)

(2) If 98 cubic feet are taken as the

tot.il brake pipe and auxiliary reservoir

volume, 60,000 cubic inches as the volume

of the main reservoir, with the former

empty and the latter at 130 lbs. gauge

pressure, the equalization pressure will be

about 34 lbs.

The portion of the compressor capacity

of 115 cubic feet of free air that will be

available to that portion of the brake sys-

tem beyond the brake valve during the

charging will be (98/132.7) X 115 = 85

cubic feet of free air per minute, where

98 cubic feet are the brake pipe and

auxiliary reservoir volume, 132.7, the 98

plus the main reservoir volume in cubic

feet, and 115, the compressor capacity.

Now, pipe friction does not evidence its

effect to any considerable degree in a

train of 50 cars or less; and hence the

brake pipe will permit the admission of

more than 85 cubic feet of free air until

the brake pipe pressure on the end of the

50th car has risen to 50 lbs. When

this pressure is reached, with the train

under consideration, the pipe will permit

just 85 cubic feet of free air to enter it.

Then, the front end of the train will be

charged fully (70 lbs.) and the rear

end to SO lbs., while the pressure on

the intervening cars will be at some inter-

mediate stage between these two. From

this point on, pipe friction becomes the

limiting factor. The charging for this

condition is calculated by somewhat com-

plicated formulae. It may be stated, how-

ever, that with no leakage, with the front

end of the train fully charged and with

the rear end at 50 lbs., the charging of

the train under consideration would be

completed in 1.6 minutes.

QUESTIONS AND ANSWERS

Locomotive Air Brake Inspection.

(Continued from page 19, Jan., 1919.)

638. Q.—How does free air enter a

cylinder through the receiving valves?

A.—The movement of the piston from

the end of the cylinder tends to create a

vacuum, permitting the atmospheric pres-

sure to lift the receiving valve and enter

the cylinder.

639. Q.—How should an air compres-

sor be dismantled for repairs?

A.—By removing all parts except the

steam cylinder and air cylinder from the

center piece.

640. Q.—What part first?

A.—The air cylinder head, in the event

of valve cages in the cylinder head, they

may first be removed from the hea'J

f,4l. Q.—What should then be doner

A.—Any piston operating a reversing

valve rod, or valve stem should be moved

to the center of its cylinder, after which

(he valve rod or valve stems should be

removed.

642. Q.—What operation follows?

A.—The removal of the steam head, air

pistons, steam pistons and rods, air valve

laps and cages, valves, and their seats if

worn or loose.

(A3. Q.—How should air pistons be

removed?

A._After the piston roJ nuts are re-
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moved, a piston jack or yoke should be

liseel.

644. Q.—How is siicli a tool fastened

to tlic air pislon?

A.—By tap bolts screwed into the

threaded holes in tlie piston.

645. Q.—How is the jack or yoke used

for ihe removal of the piston from the

rod?

A.—The set screw is tightened against

ihe rod and given several hard blows with

a hammer which will generally loosen

the piston from a taper fitted rod.

646. Q.—What advantage has this

method over one of using a maul to drive

the rod out of the head or piston?

.\.— It prevents the damage to the pU-

tim rod that is caused by battering it

when knocked loose with a maul.

647. Q.—What is the advantage of the

taper lit in fastening the piston on the

rod?

A.—It absolutely prevents the breaking

off of the air piston from the rod.

648. Q.—What should be done with

the compressor after it has been dis-

mantled?

.\.—-MI parts including oil cup and

strainer, should be placed in a vat of boil-

ing lye and thoroughly cleaned.

649. Q.—And after all parts are clean?

.•\.—They should be washed, preferably

with hot water.

650. Q.—What else should be done in

the way of dismantling after the compres-

sor is returned to the repair room?

A.—-The cylinders should be removed

from the center piece for an examination

of the gaskets.

651. Q.—In what way should taps or

dies be used at this time?

.-X.—AH threaded holes should be re-

tapped and all bolts should be re-threaded

and nuts re-tapped if necessary.

652. Q.—What should be done in the

event of stripped or broken threads in

holes?

A.—Drill and tap the holes to a suf-

ficiently larger size, and plug with brass,

then drill and tap the brass with standard

size tap.

653. Q.—Of what advantage is this?

A.—It permits of the use of standard

bolts throughout.

654. Q.—What is now necessary in the

way of inspection?

A.—All parts should be carefully ex-

amined to note their condition before an

attempt is made to assemble any part of

the compressor.

655. Q.—What may be done in the

event of stripped or damaged threads in

the valve chamber cavities of the air

cylinder or the reversing valve or steam

valve chamber?

.\.—The damaged or removed metal

may be replaced with the o.xy-acetylene

method and the part may then be ma-

chined and tapped to the original standard

size.

65<i. Q.—What if any of the bolting

lugs are foiuul broken off?

.\.—They may be replaced with the

>atne welding method.

657. Q.— If all parts arc found to be in

^(lod condition as to bolting lugs and

threaded portions?

A.—The cylinders should be calipered.

658. Q.—What if they are found to be

out of round or parallel 1/32 ins. or more?

A.—They should be re-bored.

659. Q.—How should the cylinders be

set up in the machine?

A.—They should be centered by the

counter bore or centering groove at the

end of the cylinder next to the center

piece.

660. Q.—What attention should be

given the center piece?

A.—The stuffing box nuts and glands

should be examined for wear, and particu-

lar attention should be given the threads

of the stufling boxes and nuts.

661. Q.—And if nuts are found to be

excessively loose on stuffing boxes?

A.—One or both parts should be re-

newed.

662. Q.—How should the stuffing boxes

lie removed for renewal?

A.—By drilling a considerable portion

of the stuffing box with a large drill, care

being taken not to drill into the center

piece.

663. Q.—What is the object?

A.—To have less metal to cut away

with the gouge chisel, which will reduce

tlie liability of damaging the threads in

tlie center piece.

664. Q.—What is the most important

iibservation in connection with the appli-

cation of a new stuffing box ?

A.—To see that it seats properly against

the center piece and that it does not ex-

tend past the face of the center piece into

the cylinder.

665. Q.—What would be the result if

it did extend into the cylinder a fraction

of an inch past the face of the center

piece?

A.—At certain times, or when the com-

pressor is first started, the main piston

would strike the stuffing box instead of

tlie center piece, and result in loosening

the stuffing box or the steam piston on

the rod.

666. Q.—How should a stuffing box be

secured in the center piece?

A.—With a dowel pin, but on repaired

work it is better to tap bolt threads into

the hole for the dowel pin and fasten the

stuffing box in this manner.

667. Q.—How is this done in detail?

h.—After the hole is tapped, a bolt is

screwed into it and marked where it

comes flush with the center piece, then the

liolt is removed and weakened by sawing

it with a hack saw a trifle below the mark,

after which the bolt is screwed into place

and twisted off, and a portion of the stuff-

ing box brass is riveted over the portion

of ilie bolt reniainiug in the phiKKed bole.

668. U.—What attention should be

given to air valves located in the center

piece ?

A.— It should be noted that they have

the proper lift, that the wings are not

loose enough in the seat to permit them

to "wobble," that they do not have more
than a 34 in. wide bearing surface on tlie

seat and that the boss on the valve is cross

slotted.

669. Q.— If a valve seat is difficult to

remove, from corrosion caused by heat,

how is the removal sometimes facilitated?

A.—By heating the outside part of the

center piece or cylinder with a gasoline

torch.

670. Q.—What is the proper lift of air

valves?

A.—3/32 in. for the 9}4, H and 8-^ ins.

compressors, and 5/32 in. for the 5B and

6B compressors, Yt in. for the inter-

mediate, and 5/32 in. for all others of the

\0'/j in. compressor.

671. Q.—How is the lift of air valves

obtained ?

A.—By filing or grinding off from the

l)oss of the valve, it should not be ob-

tained by facing off the valve chamber

cap.

672. Q.—How is the lift measured?

A.—With a gauge made for the pur-

pose, the diflference in distance between

the top of the valve and the face on which

the cap rests and the distance from the

face of the cap to the valve stop repre-

sents the lift of the valve.

673. Q.—What precaution must be

taken in filing a valve to obtain the proper

Hft?

A.—To see that it is tiled st|uarcly,

otherwise dififerent measurements will be

obtained.

674. Q.—What is to be observed in

connection with the contact of the valve

in the valve chamlter cap?

A.—That the valve does not engage the

lugs of the cap that hold the valve seat in

place.

(To he continued)

Train Handling

(Continued from /'a.?.- 20, Jan., 1919.)

658. Q.—What is the difference be-

tween running and holding positions?

A.—In the former, the release pipe port

is o]ien releasing the engine and tender

brake ; in the latter tliis port is closed,

holding the brakes on if previously ap-

plied.

6,59. Q.—What is lap position used for?

A.—For holding the engine and train

lirakcs applied.

660. Q.—And service position?

.'\.—For applying the brakes during

ordinary service stops.

661. Q.—And emergency position?

A.—For applying the brakes quickly in

actual cases of emergency.
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662. Q.—At what other time should

emergency position be used?

A.—In case of a parted passenger train,

or brakes on a passenger train applying

in emergency.

663. Q.—What does the equaUzing dis-

charge valve do?

A.—Mechanically measures the volume

of air discharged from the brake pipe dur-

ing service operations.

664. Q.—What tliree principal pres-

sures are divided by the brake valve on

lap position?

A.—Main reservoir, brake pipe and

equalizing reservoir.

665. Q.—What part of the brake valve

separates the pressures?

A.—The rotary valve and seat and the

equalizing piston packing ring.

666. Q.—What pressures does the

packing ring divide?

A.—Brake pipe and equalizing reser-

voir.

667. Q.—What then occurs as the brake

valve is moved to service position?

A.—The equalizing reservoir pressure

is reduced through the preliminary ex-

hause port, and brake pipe pressure lifts

the equalizing piston and flows to the at-

mosphere.

668. Q.—How long does the piston re-

main off its seat?

A.—Until the brake pipe pressure has

reduced to a point slightly less than that

remaining in the equalizing reservoir

when the valve handle was returned to

lap position.

669. Q.—What are the movable parts

of the application portion of the distrib-

uting valve?

A.—An application piston, and applica-

tion valve and an exhaust valve.

670. Q.—^What positions do they as-

sume in operation?

A.—Release, lap and application posi-

tion.

671. Q.—What are the movable parts

of the equalizing portion?

A.—The equalizing piston, equalizing

slide valve and graduating valve, the

emergency slide valve and brake cylinder

check valve, and a piston valve in the

safety valve.

672. Q.—What positions does it as-

sume?
A.—Release, service, service lap, emer-

gency and emergency lap.

67.3. Q.—What pressure is the safety

valve of the distributing valve adjusted

for in passenger service?

A.—68 lbs.

674. Q.—In freight service?

A.—The same.

675. Q.—What pressure is exhausted

to the atmosphere by the safety valve?

A.—Application cylinder and applica-

tion chamber pressures.

676. Q.—How does (his control the

pressure developed and retained in the

brake cylinders?

A.—The pressure in the application cyl-

inder governs the amount that will be

developed in the brake cylinders.

677. Q.—What air pressures are sepa-

arated by the application valve of a dis-

tributing valve?

.\.—Main reservoir and brake cylinder.

678. Q.—By the application piston

packing leather and ring?

A.—Application cylinder and brake

cylinder.

679. Q.—By the equalizing piston and

packing ring?

A.—Brake pipe and pressure chamber

pressure.

680. Q.—By the exhaust valve, with

tlie brakes applied?

A.—Brake cylinder and atmospheric.

681. Q.—What is the purpose of the

application chamber of a distributing valve ?

A.—An enlargement of the application

cylinder volume for service operation.

682. Q.—What principal pressures are

separated by the equalizing slide valve

with the brake applied?

A.—Pressure chamber and application

chamber pressures.

683. Q.—If the equalizing portion is in

quick action position?

A.—Application cylinder and applica-

tion chambers are also separated.

684. Q.—What pressures are separated

by the emergency slide valve of the quick

action equalizing cylinder cap?

A.—Brake pipe and brake cylinder

pressures.

685. Q.—By the cylinder check valve,

with the brake applied?

A.—Brake pipe and brake cylinder

pressures.

686. Q.—How is a distributing valve

cut out ?

A.—By closing the stop cock in the

distributing valve supply pipe.

687. Q.—How is it positively cut out,

If It has a quick action cylinder cap?

A.—By closing the stop cocks in the

brake cylinder pipes.

688. Q.—Why cannot the latter valve

be positively cut out with the stop cock

In the supply pipe alone?

A.—Because with an emergency appli-

cation, the emergency slide valve of the

quick action cylinder cap will be moved
and admit brake pipe pressure to the

brake cylinders.

689. Q.—Which is the larger of the

two chambers of the distributing valve

reservoir?

A.—The pressure chamber.

690. Q.—How does a brake pipe re-

duction affect a distributing valve?

A.— If sufTiclcntly rapid, it reduces

lirake pipe pressure Iielow (hat In the

pressure chamber, permitting the higher

pressure to move the equalizing portion

to ap()Iication position.

691. Q.—^How does the brake then ap-

ply?

A.—Pressure chamber pressure flow-

ing through the service port to the ap-

plication chamber and application cylin-

der, forces the application piston to ap-

plication position admitting pressure from

the main reservoir to the brake cylinders.

692. Q.—How long will main reservoir

pressure continue to flow into the brake

cylinders?

A.—Until brake cylinder and applica-

tion cylinder pressures become equal.

693. Q.—What then occurs?

A.—The application piston graduating

spring moves the application portion to

lap position.

694. Q.—How long will the portion re-

main in lap position?

A.—Until leakage reduces brake cylin-

der pressure sufficiently to permit the ap-

plication cylinder pressure to again move

the valve to application position, thus sup-

plying the leakage.

695. Q.—How is the brake then re-

leased?

A.—By exhausting application cylinder

pressure to the atmosphere.

696. Q.—In what positions must the

brake valves be to permit application

cylinder pressure to exhaust?

A.—Both handles must be in running

position, otherwise the independent valve

must be moved to release position.

697. Q.—What is the principle upon

which an automatic brake operates?

A.—Upon the creation of differences in

pressure between stored volumes of com-

pressed air.

698. Q.—What are the limits for brake

cylinder piston travel?

A.—4 to 6 ins. for the drivers and 6

to 8 ins. on the tender.

699. Q.—Will a brake release quicker

when the travel is long or short?

A.—The locomotive and tender brakes

will release quicker If the travel is short.

700. Q.—Why so?

A.—There will be less volume in the

cylinder to exhaust than when the travel

is long.

701. Q.—In service application, will

l)rake cylinder pressure on cars and en-

gine lie uniform?

A.—Yes, if brake cylinder piston travel

on cars is approximately 7^4 or 8 ins.

702. Q.—Can the automatic brake

valve be used to make a service applica-

tion If the Independent brake valve is fn

release position?

A.—No. Application cylinder pressure

would escape through the independent

lirakc valve exhaust port.

703. Q.—Wha( returns the brake c-yiin-

(ler pistons to release position after tlic

exhaust of air pressure from the c>lin-

.Icrs?

A.—The cylinder release springs.

704. Q.—What holds the brake cylln-

ilri- packiiiK leallicrs aKainsI the cylinder

w.ili:'

A. Tlic packing expander ring.

( To be continued.)
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Car Brake Inspection.

(Ct»ilinu,-d from foKC 21, Jan., 1919.)

oOl. Q— In cither case, how long

would it actually take to charge a train

of such cars from to 70 lbs. pressure?

A.—As 24 cubic feet of free air per

minute would be lost through leakage,

21 of the 45 only would be available for

charging the train, therefore to furnish

about 800 cubic feet of free air would re-

quire about 40 minutes time.

602. Q.—How long would it take an

8J/J ins. compressor at 100 cubic feet of

free air per minute to do this work?

A.—With this compressor there would

still be about 75 feet of free air per minute

available for charging the train, and its

time for charging the train would be 800

divided by 75 or about 10 minutes.

603. Q.—What amount of free air

would be required to recharge the train

after a 15 lb. brake pipe reduction?

A.—One atmosphere, or 170 cubic feet.

604. Q.—How much work is this for

the 11 in. pump, half the capacity lost

through leakage?

A.—170 divided by 23 or over 7 minutes.

605. Q.—Why would this actually be

done in a shorter time?

A.—Because the main reservoir would

contain an excess pressure with which "^o

release the brakes, and recharge the sys-

tem, but this will be the time required to

restore the air pressure lost through a

15 lb. reduction.

606. Q.—How much work would this

be for the 85^2 in. compressor?

A.—About 2J^ minutes.

607. Q.—Assuming a main reservoir

capacity of 60,000 cubic ins., or 35 cubic

feet, and with excess pressure lost through

frequent applications of the brake, what

time will be required to charge the brake

system and main reservoir combined from

50 to 70 lbs. with the 11 in. pump, and

with the same amount of leakage pre-

viously assumed?

A.—This will require about 1^ atmos-

pheres for the total volume of 205 cubic

feet of space, or about 307 cubic feet of

free air, and if the capacity of the 11 in.

pump is reduced one-half by leakage, the

time required will be 307-H23 or 13

minutes.

608. Q.—What does this emphasize?

A.—The importance of large capacity

compressors for grade work.

609. Q.—If the main reservoir pres-

sure was at 100 lbs., and the brake pipe

pressure on this train 50 lbs., what would

main reservoir brake pipe and auxiliary

reservoirs equalize at, the pump not being

considered as operating?

A.—170 cubic feet in train x SO lbs.

and 35 feet in main reservoir x 100 lbs.,

when added would equal 12,000 cubic feet

of free air, and this divided by 205, the

total feet of air space in the main reser-

voir and brake pipe would indicate that

the pressures would equal at about 60 lbs.

OlO. (J.—How is the first atmosphere

considered in this calculation?

A.— It is not considered at all, as the

pressures involved are above the atmos-

pheric line.

611. Q.—What is gage pressure plus

atmospheric pressure termed?

A.—.Absolute pressure.

612. Q.—Is there any difference in the

operation of freight and passenger car

triple valves?

A.— \'o, not between P and H valves.

613. Q.—How does a triple valve

operate during a service brake applica-

tion?

A.—When air pressure enters from the

brake pipe, it is trapped in the auxiliary

reservoir, and cannot be withdrawn at

any ordinary rate without causing a dif-

ference in pressure between the auxiliary

reservoir and brake pipe.

614. Q.—And this difference in pres-

sure causes?

A.—A movement of the triple valve

piston and slide valve to application posi-

tion, admitting air pressure from the

auxiliarj' reservoir to the brake cylinder

applying the brake.

615. Q.—How is the brake then re-

leased?

A.—By restoring the brake pipe pres-

sure sufficiently above that in the auxiliary

reservoir to force the triple valve piston

and slide valve to release position, or by

reducing the auxiliary reservoir pressure by

means of the release valve, in either case

the movement will open the brake cylin-

der to the atmosphere.

616. Q.—What does the first movemnt

of the triple valve piston toward applica-

tion position result in?

A.—Closing the feed groove and moving

the graduating valve to open the service

port in the slide valve.

617. Q.—What movement then fol-

lows ?

A.—When sufficient differential is ob-

tained, the slide valve is moved connect-

ing the service port in the slide valve with

the one in the seat which leads to ihe

brake cylinder.

618. Q.—What occurs if the brake pipe

reduction ceases after a 5, 10, or 15 lbs.

pressure has been withdrawn?

A.—The brake pipe pressure then re-

maining stationary, moves the triple valve

piston to lap position against the weaken-

ing auxiliary reservoir pressure.

619. Q.—Does the triple valve slide

valve move at this time?

A.—No, only the piston and graduating

valve.

620. Q.—How far do these parts

move?
.'\.—About 3/16 in. or merely enough to

close the service port in the slide valve.

621. Q.—How long does the piston and

gr.iduating valve remain in this position?

A.—Until a further reduction in brake

pipe pressure occurs, or until brake pipe

pressure becomes sufSdently higher than

auxiliary reservoir pressure to force the

triple valve to move to release position.

622. Q.—How is an emergency appli-

cation of the brake made?
A.—By a sudden opening of the brake

pipe to the atmosphere.

623. Q.—The expressions "quick ac-

tion" and "emergency" are sometimes

confused What may be understood from

the two?

A.—That emergency is a condition

under which the brake is to be applied

with the maximum degree of force, and

as a result the brakes on the train work

in quick action.

624. Q.—What movement does the

triple valve piston and slide valve make
when quick action occurs?

A.—The piston and slide valve travel

tlie full stroke compressing the graduating

spring and a flow of air from the auxiliary

reservoir unseats the emergency valve

through the medium of an emergency pis-

ton, admitting a certain amount of brake

pipe pressure to the brake cylinder and

full auxiliary reservoir pressure is added

to it.

625. Q.—Which pressure enters the

cylinder first?

A.—Just a flash of auxiliary reservoir

pressure as the slide valve passes service

position, but the brake pipe practically

equalizes with the brake cylinder before

the auxiliary reservoir pressure becomes

effective.

626. Q.—How much brake cylinder

pressure is obtained as a result of quick

action ?

A.—From a 70 lb. brake pipe pressure

in freight service, very nearly 60 lbs.

627. Q.—What is the purpose of vent-

ing brake pipe pressure to the brake cylin-

der?

A.—To positively continue quick action

throughout " the train, and develop this

somewhat higher brake cylinder pressure

lor emergency stops.

628. Q.— If quick action originates at

one triple valve will it then positively be

transmitted to others?

.\.—Yes, provided the triple valves arc

ill a reasonable state of efficiency and that

A number of brakes are not cut ou: con-

'ccutively so that the violence of tlic re-

tli.^iion is not thereby destroyed.

629. Q.—What is necessary to produce

this action of the brake?

.\.— .\ brake pipe reduction of about

8 lbs. per second.

630. Q.—What time will be required

for this quick action to run throughout a

train of SO Cars?

A.—.About two seconds.

631. Q.—What per cent, of the brake

cylinder pressure is obtained from the

brake pipe?

A.—In actual number of cubic inches

rf free air, the amount is almost equal.

(.To be continued.)
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Rapid Transit on Revised Principle
By ROBERT W. A. SALTER, London, England

The Kearney high-speed railway sys- evolved by Mr. Kearney combines the ad-

tcm may be looked upon as a fair solu-

tion to the problem of rapid transit in

cities. For both elevated railroads and

subways its adaptability appears to be re-

markable, as will be shown in the follow-

ing article, the material for which has

been acquired by an interview with the

inventor.

Mr. Kearney points out that the Inter-

borough Rapid Transit Subway is the

only underground railway in the world

which is earning a return on the invest-

ment of more than 3 per cent. The con-

ditions of location and service in the case

of the Xew York Subwa\' have no paral-

lel in any other citj", and it is only under

such conditions of congestion that a sub-

way on the existing system can hope for

an adequate return. The Kearney grav-

ity tube would, the inventor claims, en-

able large cities like Los Angeles, Mil-

waukee, Pittsburgh, San Francisco, St.

1/Ouis, etc., which at present have only

their surface facilities, to enjoy the lux-

ury of high-speed subways on a profitable

basis.

Present-day operation of steam and

electric railroads show no practical im-

provement in the matter of high speeds.

Mr. Kearney asserts. In the Kearney

high-speed railway system on the surface

the cars operate upon a single bearing

vantages of both the shallow cut-and-

cover system—as exemplified by the New
York Subway—and the deep-level tubes

—

as on the Hudson and Manhattan Rail-

road. In the Kearney subway system the

stations are either on or just below the

surface of the street, and in the latter

case the platforms can be reached by

KE.\RXEV SYSTEM OX THE SURF.^CE.

descending a short flight of steps. Be-

tween the stations the line descends by

means of gradients of 1 ft. in 7 ft, to a

depth of 90 ft. Through this arrange-

ment the following important results are

achieved : The cost of construction is

rail which takes the whole weight of the greatly reduced ; the cost of operation is

train. The cars are maintained in equi-

librium by means of a single overhead

guide rail. It is obvious that as these

guide rails can be braced together for

mutual support an important advantage is

gained. The bracing together of the two

guide rails for the lines in either direc-

tion results in a horizontal lattice girder

14 ft. across, which is strong in the direc-

tion required and light in construction,

easily assembled and low in cost. This

lattice girder is supported on stanchion-

which are erected at intervals of 60 ft

Treated as cantilevers these stanchion-

are designed to take a side-thrust of 12'

tons at the top before reaching the ela-

tic limit of the metal. The maximum
side-thrust ever likely to be put on any

one of them would never exceed 2 tons

;

therefore a wide margin of safety has

been allowed. To give vertical strength

to the guide rails a short column is placed

on cither side of the stanchion from

which tie rods forming a truss are con-

nected to the rails which are thereby di-

vided into spans of 20 ft. Adjustment is

provided for both vertically and horizon-

tally, so that the guide rails will take true

alignment. On curves the whole super-

structure is canted over to allow for the

centrifugal effect of the ordinary maxi-

mum strain on that part of the line.

also reduced ; the speed of trains may be

doubled. Construction costs are lessened

Speed is increased by means of high rates

of acceleration attainable with the use of

gravity, which in turn enables a higher

maximum speed to be reached. Mr.

Kearney figures on a maximum speed of

60 miles an hour, to be attained in 23

seconds from the moment of starting.

Schedule speeds would amount to from

30 to -M) miles an hour, according to the

number of stops per mile, so that an over-

all speed double that of the existing

methods would be accomplished.

.Mr. Kearney's plan is that all stations

sliould have three platforms, the middle

one being the departure platform and the

sides those of arrival. It does not require

much logical deduction to enable any rail-

road man to grasp the utility of this. For

an example of quick loading and unload-

ing of passengers witness the results

achieved at the Hudson Terminal in New
York, where the platforms are arranged

on this principle, and where trains are

dispatched on a 90-second headway with

an elapsed time of only one minute for

loading and unloading.

The writer has had the privilege of

seeing both the inventor's working model

ill London and the full-sized car No. 1

which has been constructed at Loughbor-

ough, England. The latter is 45 ft. in

length and 8 ft. in width, with a capacity

of seating 44 persons. The weight is 18

tons and the car is mounted on four

wheels of 36 ins. diameter, the wheels

l:eiiig motor-driven. The seats are ar-

A KE.\R.\EY HIGH SPEED C.\R.

by the absence of deep-level stations

—

which called for an enormous outlay

when the Hudson Tunnel System was

built—and elevators and connecting

passages. Cost of operation is reduced

ranged transversely with a centre aisle.

In all cars on Kearney city lines it is pro-

posed to abolish end vestibules and the

doors will be placed between each group

of crosswise seats. In all there are to be

by tfie gradient system and its saving of six doors a side, which will prevent the

something like two-thirds of the power

w hich would otherwise be required to

propel trains ; while maintenance costs

arc lowered on account of the limited use

of brakes, gravity being employed to

The so-called "gravity tube system" stop the trains as well as to start them.

possibility of a jam in any one part of

the car. To eliminate air resistance and

frictional losses the car is tapered at each

extremity. Ball-bearings are fitted to all

bearings, both on the under wheels and

the guide wheels. This reduces friction.
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Electrical Department
Fundamental Principles of the Coasting Clock

Last month we pointed out how the

cost of operation of the electric elevated

and subway systems had increased enor-

mously without a corresponding increase

in the unit fare. Economy is necessary

aud one way ot gaining some is by re-

ducing the waste of electrical energy in

the transmission from the power house to

the electric train, and another by the most

economical operation of the train itself,

so that the minimum power will be used

to propel the train and maintain the

schedules. One of the largest items in the

cost per car mile is the cost for electric

power, so that a saving in this item is

beneficial. Some assistance must be given

the motorman so that he can tell if the

operation is economical. One method is

by the use of the Rico Coasting Clock,

which we described in detail. It records

the amount of coasting time. With in-

creased coasting time for the same sched-

ule the power consumption is decreased.

This question of power economy is a

very interesting one and as the previous

article related mostly to a description and

the operation of the Coasting Clock, we

will go more into details and study

further the "economies in railway oper-

ation." To better understand electric op-

eration we should go back and cover the

fundamental principles. There are many
relinements in engineering work made

))Os.sible when electric traction is substi-

tuted for steam. One of the most notable

of these is the ability to calculate accur-

ately, from design data, the speed, accel-

eration, power required and the size of

equipment necessary to handle a given

service. By making use of the railway

motor characteristic curve a speed time

curve can be drawn for the determina-

tion of schedules, etc. [We mentioned the

speed-time curve in the last article show-

ing how it was made up of acceleration,

coasting and braking]. The method used

is the same throughout the range of elec-

tric traction, whether it be for a street

car or a high speed electric passenger

train.

The railroad electrical engineer, in the

study of the design and operation of an

electric system, encounters certain funda-

mental and definite problems. Trains of

various weights must operate over the

road, around curves and up and down
grades at speeds which are determined by

schedules laid down by the time table. The

hauling of these trains requires electric

locomotives of certain sizes which must

be designed and built to meet definite

specifications.

Before electricity was applied to trans-

portation, the locomotive capacity was

usually determined not by calculation, but

by the cut and try method. Since elec-

tricity has been applied a careful study

is made of the operating conditions. The
grades, curves and speeds are considered

and it is then possible, by calculations and

graphic methods, to specify the size of the

locomotive or car required to satisfac-

torily perform the service.

The amount of horsepower in electrical

equipment and its capacity will depend

upon the service conditions to be met.

The severity of the service will depend

upon the following

:

1. The grades and curves or profile of

tl'.e line over which the trains must op-

erate.

2. The weight of the train.

3. The number of stops and their loca-

tion.

4. The schedule speed required.

/_ _^y£

A

FIG. 1.— .\ TYPICAL SPEED TIME CURVE
LENGTH, 270 SECONDS.

It is very evident that a line which has

heavy grades, sharp curves, etc., will re-

quire greater capacity in electrical equip-

ment than one of few grades. It is equally

clear that the greater the train weight, the

greater the capacity required for the same

speeds.

The number of stops and location of

these stops determine the capacity of the

electrical equipment. The larger the

number of stops for the same schedule

speed the greater the capacity required.

More time is taken up with the greater

number of sto^ and it is necessary to

operate at higher speeds between the

stops, hence requiring greater horse-

power in order to operate at the same

schedule speed.

In the discussion of operation we often

refer to the schedule speed as well as

tlie average speed. The schedule speed

is the distance in miles divided by the

total time in hours, while the average

running speed is the distance in miles di-

vided by the actual running time and

does nut include the time taken by the

stops.

The electric locomotive, in starting and

hauling a train must exert a certain

draw-bar-pull. This power must be ap-

plied at the rim of the driving wheel*

and due to the coefficient of adhesion

between the wheels and the rails, tlx

locomotive must have sufficient weigh; so

as to eliminate shipping. The power de-

livered by the electric motors is trans-

mitted through the mechanical connec-

tions to the drivers where it is called

tractive effort.

Tractive effort, usually represented in

terms of pounds, has a definite relation

to the torque of the motor, and is de-

termined by the mechanical connections

between the motors and the drivers.

These mechanical connections may V'C

gearing, side-rods or a combination of

both. Since the torque of the motor is

the pull at one foot radius the formula

for tractive effort is as follows

:

24"

T.E. =. lbs. torque X X ratio me-

D
chanical connections

—here D ^ drain of wheel in inches.

If gears are used the ratio of me-

N
chanical connections becomes where

n

N = no. of teeth in the gear and n =
number of teeth in pinion.

In train operation certain resistances

must be overcome so that the tractive

effort at the drivers is used up in over-

coming these factors, which are. namely,

train resistance, acceleration, grade re-

>istance and curve resistance.

The tractive effort required to keep

the train moving over a level track at a

constant speed is the train resistance.

.Acceleration is the rate of increase in

speed of the train. .^ certain tractive

effort additional to the train resistance

is required to start the train and bring

it up to a uniform speed. When oper-

ating on a grade still an additional tract-

ive effort is necessary to lift the train

through the vertical distance. When
curves are encountered another additional

T E is required. The tendency is for the

train to move in a straight line. Due
to the curve, the wheel flanges press

hard against the outer rail and this addi-

tional friction is termed curve resistance.
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-which must be overcome by additional

tractive effort.

There are many empirical formulae for

train resistance which agree closely with

actual tests. There are cases where in-

accuracies in train resistance do not af-

fect the results appreciably, but in other

cases it is necessary to have the values

of train resistance used as nearly correct

as possible. Take, for instance, a rapid

transit multiple unit train, like in the sub-

way, elevated on suburban service, where

the stops are at close intervals, most of

the total energy is consumed during ac-

celeration so that the train resistance

is a very small percentage. However, in

cases of long runs, where starting is very

infrequent, it is very important to use

correct values for train resistance, as the

energy required to overcome the train

resistance becomes a very appreciable

part of the total energy e.xpended.

Train resistance can be divided into

three parts, namely, journal friction, roll-

ing friction and wind resistance. It is

thus seen that it must be and is affected

by the size, shape and weight of the car,

locomotive or train.

As mentioned in the January issue, the

operation of a train can be represented

geographically by what is known as a

Speed Time Curve. Fig. 1. The opera-

tion consists of a series of runs, the num-
ber of these runs depending on the num-

ber of stops which the train makes be-

tween the two terminals. For instance,

if the terminals were twenty miles apart

and there were IS stations between the

terminals, then the train operating over

this division would start and stop 16

times. .\t each stop the train starts from

standstill, increases its speed or accele-

rates at first rapidly and then more

slowly until a balance speed is reached

;

the rate of acceleration depending on the

grade and curve. Power is cut off when

necessary and the train coasts until a

point is reached where brakes are ap-

plied to bring the train to a stop at the

next station. Each of these runs can be

shown graphically as Fig. 1. Many times

it is possible to choose a typical run.

The typical run would be the average run

of the above 16 runs and would repre-

sent the conditions to be met. The length

of run would be the average length,

and the time the average time. The
grade, curve and train resistance, as well

as the power required for acceleration,

all enter into the problem, and determine

the results obtained from the speed time

curve. We should, therefore, have train

resistance curves to work from and also

know what values to use for grades,

curves, and different rates of acceleration.

First let us consider train resistance.

Curves shown by Figs. 2 and 3 are re-

liable and conservative. Many times

/luick calculations are all that are neces-

sary and a few values are well to know

or are available for handy reference so

that the results can be obtained approxi-

mately without a careful check and ref-

erence to the resistance curves. These

are as follows : Electric locomotives, 15

lbs. per ton and trailing load for freight

^
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The Construction of the Oxy-Acetylene Torch

1 1 1^ ui imiiortance tliat the user ami

also tlie prospective purchaser of an oxy-

acetylene ouitit shoulj understand some-

thing of the construction features of lead-

ing Commercial torches. It will, ordinar-

ily, be best for a purcliaser to secure a

torch that is backed by substantial reputa-

tion and responsibility. Otherwise, he may
find himself in possession of an instrument

which will consume an inordinate amount

of oxygen. As oxygen is an expensive

gas, this condition of afTairs would mean
continued loss through waste. A high-

class torch will consume around 25 per

cent more oxygen than acetylene. There

is probably nothing gained wlien this fig-

ure is exceeded, but something lost

through waste. A torch competent to op-

erate day in and day out below that figure

is an excellent torch from the point of

By J. F. SPRINGER

steel cuntamcrs and will be under high

pressure. The high pressure is needed to

reduce transportation costs. .Vcetylene

may be made or not. This gas, as it en-

ters the torch, may be under a very low

pressure or else under a medium pressure.

The construction of the torches differs hi

accordance with the use of gas under me-

dium or low pressure ; so that it is neces-

sary to make selection to correspond.

The business of the torch is to receive

the two gases, to mix them, and, without

danger of a flare-back, to discharge the

mixture from a tip or burner under con-

siderable pressure. It is necessary that

the mixture issue from the burner at a

fairly rapid rate. Otherwise, the speed

of flame transmission may be greater than

the rate of forward movement of the mix-

ture. In this case, the flame would enter

iir tank. u^'Hiiin).; the cause of danKcr.

The mixing is one of the most important

functions of the torch. Upon the thor-

oughness of the mixing depends the

economy of oxygen consumption. Let me
explain. The oxy-acetylene process de-

pends upon limiting the combustion of the

carbon, derived from the explosion of

the acetylene, to carbon monoxide. In or-

der to get this result, and thus avoid com-

bustion to carbon dioxide, the supply of

oxygen is limited. The proper amount re-

quired is exactly the same as the volume

of acetylene. .Any oxygen over and atK)\4

is really not wanted. This is understoo.l

to be the state of afTairs. The reader may
now ask. Why then is a greater amount

of oxygen supplied than of acetylene?

The reason appears to be just this : An
excess of o.xygen is necessary in order to

Tnrr^ae^ mm4 S»I4»^

OKTAii i- or .\.^.'^K^^il.^ ok comiun.vtiox torch.

view of economical consumption of oxy-

gen.

The matter of the performance of a

torch may be tested in the following man-

ner : Let standard work be carried on

—

that is, work requiring a neutral adjust-

ment of the flame, which neutral condi-

tion corresponds to a sharply outlined sin-

gle inner flame of brilliant white. Such

work is, in general, that which consists of

rolled or cast steel, iron or nickel. The

consumption of both gases is to be noted

by means of the indicator. The longer

the period, or the sum of the divisions if

the period, the better the final result. The

relative amounts of oxygen and acetylene

will show whether the torch is operating

to high advantage.

Oxygen will ordinarily be bought and

not made on the spot. It will come in

the burner. This requirement that the

mi.xture shall issue under considerable

pressure means, even in the case of the

use of low-pressure acetylene, that the

i?xygen shall be under considerable pres-

sure. The prevention of a flare-back is.

in part, taken care of by pressure. But

this is hardly precaution enough. A fa-

vorite method of preventing a flare-back

from retreating back of the torch itself,

and possibly reaching the acetylene reser-

voir or tank, is to use a porous material

as a packing in a suitable location inside

the torch—or rather, torch handle—and

compel the gas or gases to pass through it.

Where acetylene is generated in a fixed

generator at the shop, a high-class gener-

ator will probably be so arranged that a

flare-back would also have to pass through

water to get to the storage compartment

make sure that every bit or particle of

acetylene will have alongside or near it a

corresponding bit or particle of oxygen.

If the mixing could be done to perfection,

then precisely the same volume of oxygen

and acetylene should be supplied the

torch. The excess of oxygen required by

a torch is to be viewed as the measure of

its imperfection in securing a complete

intermingling of the two gases. There is

probably no commercial torch in exist-

ence capable of perfect mixing. The thing

to do then—other things being equal—is

to select and use the one requiring the

smallest excess of oxygen.

THE TORCHE.S

There are two or more fairly distinct

types of torch. In one, the acetylene is

sucked onward by the oxygen. This is the
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injector type. The oxygen will be at a

higher pressure than the acetylene. In

one variety of injector torch, the oxygen

stream flows along the axis of the head

on its way out into the air. At one point,

however, the acetylene surrounds the on-

flowing oxygen stream and is sucked into

it through little ducts. The two gases

now flow onward together and mingle

with each other as they flow. The part

of the burner where the mixing takes

place is naturally the mixing chamber.

THE CLTTIXG TORCH

The cutting of steel by means of the

oxy-acetylene process is accomplished by

reinforcing the welding flame with a

stream of high pressure oxygen. This

does not mean the addition of another

flame. Oxygen itself does not burn—it acts

as the agent of burning. However, this

additional jet supplies the heated steel

with a large amount of oxygen. Presum-

ably, the iron in the steel is burnt to fer-

rous oxide and the carbon monoxide to

will have, normally, one pressure ; the oxy-

gen constituting the cutting jet will have

another. But it is not necessary to have

two oxygen supply tubes connected with

the cutting torch. The one oxygen supply

may be made sufficient. This possibility

is recognized in at least one of the prom-

inent designs. There are but two supply

tubes—one for oxygen and one for acety-

lene. The oxygen for the heating feature

of the torch is obtained from the one sup-

ply current by a proper regulation of a

cock. There is, naturally, some advantage

in getting rid of one of the flexible supply

tubes.

The cutting appliances should in gen-

eral be bought when a welding outfit is

gotten. The field of application is so con-

siderable and the additional cost so light

that there will probably be but compara-

tively few cases where it will not be the

wise thing to add the cutting feature. This

will very often be the case, even where it

is proposed to use the welding torch for

non-ferrous metals. Such metals are quite

often used along with steel in some form.

While the cutting torch is not usable, in

•jreneral, for the non-ferrous metals, it can

lie used to. great advantage in preparing

steel work both new and old. Not only

may the steel be cut from stock, but it

may often be roughly shaped to the de-

sired form.

M.AKING A FINAL WELD OX 100-FOOT SECTIONS OF PIPE IN MID-STREAM.

»

In another variety of torch, the acety-

lene is understood to be under higher

pressure than in the case with the injector

type. In one style, the acetylene finds its

way to the oxygen stream by ducts deliv-

ering it at right angles to the oxygen cur-

rent. This is sometimes called the posi-

tive pressure torch.

There is at least one type of torch that

provides three exits for the gases. These

outlet holes are in a line and close to-

gether. The center hole emits oxygen

only. The other two emit a mixture of

acetylene and oxygen. These two jets are

welding jets, while the central one is a

cutting jet. By turning the latter ofif, the

torch becomes an ordinary welding torch.

By having it turned on, the instrument be-

comes a cutting torch. It is thus a two-

in-one piece of apparatus.

It will be understood that the regula-

tion of the torch is accomplished largely

by regulating the inflowing oxygen and

acetylene. In some styles, there is an at-

tempt made to provide for varying the

form or size of one or more of the ducts

in the torch itself and thus vary the flow

of the gas by adjustable means. How-
ever, some of the most prominent torches

do not follow this mode of construction,

but keep all ducts and passages fixed in

size and form. That is, everything is

fixed after the gases once pass in through

the inlet cocks.

carbon dioxide. At any rate, the carbon

seems to assist the process. In steel, the

carbon is all in the form of iron carbide.

There is no carbon by itself as there is

in gray cast iron. For some reason, not

exactly clear, steel can be cut but not cast

iron. It doesn't matter in what form the

steel is—cast steel, forged steel, rolled

steel—the metal may be cut and cut much

as if it were a piece of wood and the cut-

ting torch a good sharp saw. A thin cut

may be made and, with proper precautions,

a clean and smooth one. The steel may

be in orderly shape in the railroad machine

shop or it may be tangled up in a wreck

out on the road. It is all the same to the

cutting torch. Car axles, car bodies, loco-

motive framework, bridge members, boil-

ers, fireboxes, house girders, machine shop

work, both new and old, and multitudes of

(jther classes of work.

The cutting torch at first seems to have

been simply a welding torch provided with

a tube set just back of the burner.

Through this tube the high-pressure oxy-

gen was sent. But a number of variations

have been devised. It is not necessary

I hat there be any especial interval between

the outlet of the heating burner and the

outlet for the oxygen. The oxygen jet

may be located in the center of the heating

flame.

The oxygen stream entering the mixing

chamber of the heating burner or he.ul

Westinghouse Extensions.

The Westinghouse Electric & Manu-

facturing Company conteinplate erecting

several new buildings including an office

building, a shop for making turbine

blades, and an electric generator shop,

and also a building specially adapted for

the construction of electric locomotives.

As is well known, the company's works

at Essington, or South Philadelphia

Works of the company are adjacent to

the Baldwin Locomotive Works, and the

co-operation of these companies in con-

struction work makes the situation par-

ticularly favorable. The Westinghouse

Works at Essington have enough orders

on hand at present to keep them busy the

entire year without considering new Inisi-

I'ess which is rapidly dcvclopini; lo lui-

i:sual proportions.

Safety Engineering

The latest issue of Safety Engincciing

has an excellent article especially ad-

dressed to shop foremen, being an ab-

stract of an address delivered at the first

meeting of the Foremen's Safety Commit-

tee, at Harrisburg, Pa. The article is

full of moving incidents, all more or less

bearing upon the shortcomings of fore-

men who are lax in the way of giving

full instructions to the workmen in all

things where safety should be considered.

The article is worthy of careful perusal.

Copies may be had from the publishers,

80 Maiden Lane. New "Vork City.
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Items of Personal Interest
Mr. M. H. yuiiiii has been appointed

general car foreman of the Erie lines east.

Mr. R. Romesburg has been appointed

machine shop foreman of the Rock Island

shiips at Horton, Kans., succeeding Mr.

Thomas Davis, resigned.

Mr. R. B. Freeman, formerly car fore-

man of the Seaboard Air Line at Monroe,

X. C, has been appointed general car

foreman at Hamlet, N. C.

Mr. J. B. Tynan has been appointed

superintendent of the locomotive shops'

of the Wheeling & Lake Erie, with head-

quarters at Brewster. Ohio.

Mr. C. M. Freeman, formerly traveling

engineer on the Sunset-Central Lines, has

been appoined fuel supervisor of the Cen-

tral Western regional district.

Mr. J. B. Parrish has been appointed

general manager of the Chesapeake &
Ohio, with office at Washington, D. C.,

succeeding Mr. J. P. Stevens, deceased.

Mr. G. E. Smart has been appointed

general master car builder of the Can-

adian Northern and the Canadian Gov-

ernment railways, with office at Toronto,

Ont.
I

Mr. T. F. Perkinson, formerly master

mechanic of the Baltimore & Ohio, with

headquarters at Baltimore, Md., has been

transferred to Cumberland. Md., as master

mechanic.

Mr. S. G. Strickland, federal manager

of the Chicago & North Western, with

headquarters at Chicago, has had his

jurisdiction extended to include the Sioux

City Terminal railroad.

Mr. R. D. Quickel having being relieved

from military service has been reappointed

fuel agent of the Southern railroad lines

and associated railroads, lines west, with

office at Cincinnati, Ohio.

Mr. Kenneth C. Gardner has been ap-

pointed manager of sales for the Central

district of the Pressed Steel Car Company,

with headquarters at Pittsburgh, Pa., suc-

ceeding Mr. Henry P. HofFstot.

Mr. J. M. McQu^id has been appointed

mechanical inspector of the Rock Island

System, with office at Chicago. His du-

ties will consist of inspection of equip-

ment, shop and terminal facilities.

Mr. W. Jerry Stanton, sales manager

of the Railway Improvement Company,

has resigned from his active duties, and

Mr. Eugene Schoen has been appointed

general manaper for the company.

Mr. Zill Pierce has been appointed

master mechanic of the Saratoga and

Champlain divisions of the Delaware &
Hudson, with headquarters at Polonie, N.

Y.. succeeding Mr. A. L. Moler, resigned.

Mr. Nelson T. Burns, formerly inspec-

tor in the mechanical department of the

New York Central at New York, has been
appointed district salesman for the Vapor
Car Heating Company, with headquarters

at Chicago.

Mr. James H. Rader, formerly gang
foreman of the Atchison, Topcka & Santa

Fc at Emporia, Kans., has been appointed

apprentice instructor at La Junta and
Pueblo, Colo., with headquarters at

Pueblo.

Mr. Charles W. Yeamans, assistant en-

gineer of the Chicago & Western Indi-

ana, has been appointed purchasing agent

of that road and the Belt Railroad of

Chicago, with headquarters at Dearborn
Station, Chicago.

Mr. E. E. Calvin, federal manager of

the Union Pacific, the Oregon Short Line,

and the Los .\ngcles & Salt Lake, has

had his jurisdiction extended over the

Gilmore & Pittsburg, with headquarters

at Omaha, Neb.

Mr. F. E. King, formerly carpenter on

the Northern division of the Chicago,

Milwaukee & St. Paul, with headquarters

at Minneapolis, Minn., has been trans-

ferred to Chicago, succeeding Mr. A.

Yappcn, promoted.

Mr. C. A. Fisher, formerly locomotive

engineer on the Spokane division of the

Great Northern, has been promoted to

road foreman of engines of the first dis-

trict Spokane division, with headquarters

at Hillyard, Wash.

.Mr. S. D. Hosenfeld has been appointed

sales manager of the Franklin Railway

Supply Company, with offices at Houston,

Tex. Mr. Rosenfeld has had a wide ex-

perience in the mechanical department of

the western railroads.

'Mr. W. L. Robinson, formerly super-

visor of fuel consumption of the Baltimore

& Ohio. Western Lines, Dayton & Union,

and the Dayton Union railroad, has been

appointed superintendent of fuel and loco-

motive performance, and his former posi-

tion has been abolished.

Mr. N. Bell, formerly master mechanic

of the Minnesota and Iowa divisions of

the Illinois Central, with headquarters at

Waterloo, Iowa, has returned from mili-

tary service and has been appointed to

the same position, succeeding Mr. O. A.

Garber, who has been transferred to

Memphis, Tenn.

Mr. C. D. Young, formerly superin-

tendent of motive power and rolling stock

of the Minneapolis & St Louis, has been

appointed superintendent of motive power

of the Chicago & Alton, and the Chicago,

Peoria & St. Louis, with office at Bloom-
ington. III., succeeding Mr. J. E.

O'Hearne, resigned.

Mr. George W. Dcnmore, formerly di-

visicn car foreman of the Delaware &
Hudson, at Carbondalc, Pa., has been ap-

pointed master car builder of the road,

also the Greenwich & Johnsenvillc, the

Wilkcsbarre Connecting railroad, and the

Schoharie Valley railroad, with headquar-

ters at Colonic, N. Y.

Mr. William T. Lane has been appointed

district sales manager of the Franklin

Railway Supply Company, with offices at

San Francisco, Cal. Mr. Lane was for

several years chief draftsman of the Com-
pany, and latterly, mechanical engineer,

which position he held at the time of his

appointment as above.

Major William L. Allison, for eighteen

months in active military service has been
honorably discharged from the United

States .\rmy, and has resumed his duties

as vice-president of the .\merican Arch
Company. He has also been elected vice-

president in charge of sales of Locomo-
tive Feed Water Heater Company.

Mr. C. E. Chambers, superintendent of

motive power of the Central of New Jer-

sey, has been appointed mechanical as-

sistant to Mr. Charles H. Markham,
regional director of the .MIegheny region

cf the United States Railroad .Adminis-

tration, with headquarters at Philadelphia,

Pa., succeeding .Mr. J. T. Carroll.

Hon. Percival N. Clement, governor of

\'ermont, in assuming office, spoke

strongly in apposition to further Federal

interference with railroads, telephones and
telegraphs. .\ large share of- the revenues

of the State is derived from these sources,

and if the Federal Government should

continue to hold these properties the

change would cause heavy losses to the

State.

Brigadier-General Henry W Thom-
son, general manager of the Great Eastern

Railway of England, and formerly gen-

eral superintendent of the Long Island

railroad, has been gazetted Knight Com-
mander of the Order of the British Em-
pire. General Thornton is a member of

the Railway Executive Committee which

operated the railways of the United King-

dom during the war.

Captain Geupe F. Daggett, who has

been in military service for the past year,

has been appointed chief of the Transit

Bureau of the New York State Public

Service Commission, first district, suc-

ceeding Mr. J. P. N. DeWitt, resigned.

Captain Daggett will have supervision of

transportation lines in New York City,

and has had about ten years experience

in the employ of the Commission.

Mr. William Gemlo, formerly master
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mechanic of the Minneapolis & St. Louis

at Marshalltown, Iowa, has been pro-

moted to superintendent of motive

power and rolling stock with headquarters

at Minneapolis, Minn., succeeding Mr. G.

\V. Seidel, recently appointed superinten-

dent of motive power of the Chicago &
Alton, and the Chicago, Peoria & St.

Louis, with I.eadquarters at Bloomington,

III.

Mr. W. C. Lincoln has been appointed

engineer for the National Railway Appli-

ance Company, Xew York. Mr. Lincoln

has had a wide experience in special con-

struction work in the American Locomo-

tive Company's works at Schenectady, the

General Electric Company, where he was

promoted to commercial engineer in the

Philadelphia district, and latterly engaged

as electric engineer with the Railway

Improvement Company.

WAI.KER D. HIXE.S.

Mr. Walker D. Hines has been ap-

pointed by President Wilson as Director

General of Railroads, and entered upon

his duties on January II. Mr. Hines is

from Kentucky, and graduated from the

University of Virginia in 1893. He en-

tered railway service in the same year

as assistant attorney of the Louisville &
Nashville Railroad, and latterly assistant

chief attorney. From 1900 to 1904 he was
first vice-president of the same road. In

1906 he was appointed general counsel of

the .^tchison, Topeka & Santa Fe, and in

1908 chairman of the executive commit-

tee of the same road. When Mr. McAdoo
was appointed Director General of Rail-

roads. Mr. Hines was appointed Assist-

ant Director, and has acted in full accord

with Mr. McAdoo's views, including the

five-year period, to which the large ma-
jority of the railroad executives are op-

posed.

The following have been appointed road

foremen of engines on the Southern rail-

road lines : Mr. J. Sims at Birmingham,
Ala

, with jurisdiction North Birmingham,
Ala., to Columbus, Miss., and Northern

Alabama. Mr. J. P. Russell, Birmingham,
Ala., with jurisdiction Atlanta to Birming-
ham, including Birmingham terminals and
Lehart Creek branch. Mr. A. G. Akans,
Sheffield, Ala., with jurisdiction Memphis
to Chattanooga, including Sheffield ter-

minal and branches on Memphis division.

Mr. Fred C. J. Dell has been elected

Secretary of the National Railway Appli-

ance Company. Mr. Dell has been acting

Secretary during the last two years, pre-

vious to which time he was connected with

the American Railway Manufacturers'

Association as assistant to the Secretary-

Treasurer. In 1916, he was elected Sec-

retary of the latter association, which
position he still holds. Mr. Dell began

his railway career in the general man-
ager's office of the Interborough Rapid
Transit Company.

Hon. .\lfred E. Smith, governor of New
York, expressed his desire to reorganize

the Public Service Commission of the

State for the first district. New York, by

reducing the number of commissioners
from five to one. the one commissioner
to have full authority to regulate public

service. A second commissioner would
undertake the duty to supervise the com-
pletion of the subways. A bill is already

introduced in the legislature to carry out

the proposed changes, which speak well

for economy.

Felipe Pescador. acting director general

of the Ferrocarriles Constitucionalistas de

Mexico, announces that effective January
I, 1919, the railroads of Mexico which

have been known by the name of "Con-
stitutionalist Railways of Mexico," will

be changed to their original name. "Na-
tional Railways of Mexico" (Ferro-

carriles Nacionales de Mexico), and
will continue to be operated by the gov-

ernment of the Republic of Mexico in

accordance with the decree issued under

date of December 4, 1914.

OBITUARY.
Walter V. Tumei.

Dr. Walter V. Turner, recognized as

the leading air-brake expert of the present

century, died at Wilkinsburg, Pa., on

January 9, in the fifty-third year of his

age. He was born in England in 1866

and came to America in 1888. He was
manager of the Lake Ranch Cattle Com-
pany, Raton, N. M., and in 1897 Mr.
Turner began railroading as a car re-

pairer on the Santa Fe. From gang fore-

man he was promoted to chief inspector.

Here he made a thorough study of the

details of the air-'brake, and was placed

in charge of the air-brake instruction car;

and latterly mechanical instructor for the

entire system. During this period the

Westinghouse Air-Brake Company pur-

chased the rights of 22 patents secured by

Mr. Turner, and in 1903 his services were

loaned to the Westinghouse company. In

1907 he was appointed mechanical engi-

neer, in 1910, chief engineer; in 1915,

assistant manager, and in 1916, manager
of engineering. As is well known, Dr.

Turner developed the K triple valve, one

of the most important improvements of

our time. Over 400 patents have been

granted to him, and many are still pend-

ing. He was the author of several books

dealing with the development of the air-

brake. He was an engaging and fluent

speaker, and an able writer, many of his

contributions having originally appeared

in the pages of R.-mlwav .\nd Locomotive

Engixeerixg. Dr. Turner sustained severe

injuries in an automobile accident and

from which he never completely recovered.

W.M.TKU \". Tl'U.VKK.

Among other complications were Bright's

disease and enlargement of the heart.

George S. Hodgins.

It is with deep regret that we an-

nounce the death of Mr. George Sher-

wood Hodgins, a writer and editor of

eminent literary and scientific attain-

ments, and a member of the staff of Rail-

way AND Locomotive Engineering for

fourteen years. He died at his home in

New York on January 18, 1919, in his

fifty-ninth year. A graduate of the Upper

Canada College and of the School of Ap-

plied Science affiliated with the Uni-

versity of Toronto, he afterwards served

an apprenticeship in the Kingston Loco-

motive Works. After some cxi)erience in

a division master mechanic's office on

the Canadian Pacific, he was advanced

to various positions on the road, and

later was locomotive inspector for the

entire system. He was recalled to the

Kingston Locomotive Works as mechan-

ical engineer. Later he entered the ser-

vice of the Pressed Steel Car Company
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as general inspector of the output of

that extensive plant, and was also for

some lime inspector for the Richmond
Locomotive Works.

During these earlier years he had con-

triliuted to a number of railroad and sci-

eiititic publications. In 1900 he entered the

field of practical journalism as editor of

77ii- Kmlroad Digest. In 1902 he joined

the staff of Railway and Locomotive
E.N'r.iNEERiNC as associate editor, and in

1908 became managing editor, which po-

sition he held till 1911, when he was
called by the Canadian Government to

make a comprehensive report on the

shops, appliances, tools and equipment

necessary for the Trans-Continental rail-

way. t)n the completion of that work in

1915, Mr. Hodgins joined the staff of the

Railway Periodicals Company as manag-
ing editor of the Raikvav Master Mc-

C.HORGE S. I10L)(;i.\S.

chaiiic. The Railivay Engineering and

Maintenance of ,Way. In 1916 he returned

to Raii-w.\y and Locomotive Engineer-

ing and remained on the stalT as editor

until his death, besides contributing to

popular science magazines.

Mr. Hodgins was the third son of J.

George Hodgins, M. A., LLD.. I. S. O.

Deputy Minister of Education for On-
tario. Me married Sarah Patterson, a

daughter of the Hon. C. S. Patterson, a

justice of the Supreme Court of Canada,

who survives him. His three brothers,

Major General William E. Hodgins. C.

M. G., Hon. Frank E. Hodgins Justice

of the Supreme Court of Ontario, and the

Rev. Frederic B. Hodgins, of New York,

all survive him.

.\s a writer on engineering and techni-

cal subjects, Mr. Hodgins' style was

marked by an exact and comprehensive

lucidity. He had a mastery of detail, to-

gether with a clearness that was particu-

larly appreciated by the young and the

ambitious. He was of a genial and kind-

ly disposition, and greatly esteemed by

those who knew him best. He was a

keen critic, a scholarly and accomplished

editor, a delightful companion, a cour-

teous and kindly gentleman. His spirit

was illuminating and encouraging.

J. B. Keefe

Mr. j'. H. Keefe, formerly division

freight agent of the Lackawanna Rail-

road, died last month at his home in

South Orange, N. J. Mr. Keefe was a

native of Bradford County, Pa., and went

to Scranton, Pa., in 1900. In 1912 he

was appointed industrial commissioner

for the railroad. He leaves a widow, a

daughter of the late Mr. Charles Gra-

ham, for many years master mechanic

on the Lackawanna Railroad. He was a

l)ruther-in-law of the younger Charles

Graham, for a number of years master

mechanic of the Lackawanna and Blooms-

bury division of the l^ckawanna Rail-

rii.ul. Mr. Keefe was fifty-five years of

Master Mechanics' Association.

The Executive Committee of the Ameri-

can Master Mechanics' .Association, at a

meeting held in Chicago last month,

elected W. J. Tollerton, general mechani-

cal superintendent of the Rock Island

Lines, president of the association, to fill

the vacancy caused by the resignation of

I". H. Clark. H. F. Giles, superintendent

of machinery of the Louisville & Nash-

ville, was appointed first vice-president,

and C. H. Hogan, assistant superintendent

of motive power, New York Central, was

appointed second vice-president. The of-

fice of third vice-president was left vacant

until the annual meeting which will be

held on June 2Z. 24 and 25, 1919.

The Railway Supply Manufacturers'

Association.

.\ very cordial invitation is extended to

manufacturers of, and dealers in railway

supplies to exhibit at the Convention of

this Association to be held on N'oung's

Million Dollar Pier, Atlantic City, X. J..

in conjunction with the Master Car

Builders Association, June 18, 19 and 20.

and the American Railway Master Me-

chanics Association, June 23, 24 and 25.

1919. The United States Railroad Ad-

ministration has given its warm approval

of holding the joint Conventions. This

will be the first exhibition held in three

years. The Committees are actively en-

gaged in making complete arrangements.

Details as to space and other data will

be furnished on application to J. D. Con-

way. Secretary-Treasurer, 1841 Oliver

Building, Pittsburgh, Pa.

PIXONJ
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The Easy
Removal of
Triple Valves
is made possible by the use

of Dixon's Graphite Pipe

Joint Compound because

the graphite in it lubricates

the threads and allows the

connections to be easily

opened. The gaskets are

also uninjured and pre-

served for future use.

In replacing triple valves

the use of Dixon's Graphite

Pipe Joint Compound not

only insures easy removal

but" also TIGHTER air

joints than possible with any

other compound which

stops all leaks of air at

joints.

DIXONS
Graphite Pipe
Joint Compound
resists heat, cold and cor-

rosion.

Write for Booklet 69-D.

Made in JERSEY CITY. N. J., by th«

Joseph Dixon Crucible

^^<^ Company o>^<^
ESTABLJSHED 1S27
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Be Sure

and

Specify

the

"COLUMBIA"

GIB NUT

You can use it either

side up. It never
injures the thread on

the bolt or nut.

Sample will prove it.

Columbia Nut

& Bolt Company
INC.

Bridgeport, Conn.

Simplicity Cotter Key

BETTER and CHEAPER
Than the

"Split" riveted key*.

Railroad Equipment Notes

The Boston & Maine has let the con-

tract for a $250,000 engine house at Deer-

held, Mass.

The Erie is building a 56-stall round-

liouse. storehouse, shop buildings, etc., at

Meadville, Pa.

The Colorado & Southern has let a

contract for a coaling station and engine

house at Denver, Colo.

The Canadian Car & Foundry Company
has secured the site for building a car

plant at St. Jerome, Que.

The Russian Government has recently

renewed its orders for 4,000 freight cars

tormerlv ordered and cancelled.

The Pere Marquette is building a ma-
chine shop 60 by 120 ft., at Detroit, Mich.

Also a roundhouse at that point.

The Southern Pacfic proposes to build

an addition to its shops at Los Angeles,

Cal. It will be 60 by 60 and two stories.

The Constitutionalist Railways of Me.x-

ico have ordered eight Mikado locomo-

tives from the Lima Locomotive Works.

The United States Navy Department.

Washington, is inquiring for four all-steel,

SO-ton hopper cars, and si.x all-metal push

The Delaware, Lackawanna & Western

is preparing plans for a car shed 135 by

650 ft., to be built at its East BulTalo

shops.

The Pennsylvania will expend about

$100,000 on a new machine shop and equip-

ment at Enola, Pa. The building is to be

70 by 160 ft.

The Mexican Petroleum Corporation,

New York, has ordered fifty 10,000-gal.

capacity tank cars from the American

Car & Foundry Company.

TIic War Department, it is reported, will

attempt to rebuild cranes purchased for

its munition plants, and then dispose of

them to the railroad admiinstration.

The Erie Railroad is building a recla-

mation plant at Meadville, Pa. The build-

ing is to be 50 by 150 ft. This company

ii also erecting a tank shop at Jersey

City, N. J., to cost $18,000.

The Wisconsin & Northern has

awarded the general contract lo lU-nry

Boldt & Co., Appleton, Wis., for the con-

struction of a roundhouse, machine shop

and storage building for its new terminal

in that city.

The Montour Railroad has acquired

about 25 acres at Coraopolis, Pa., for a

consideration of $65,000. A portion of the

site will be used for the construction

of new car shops, wheel works and other

structures.

The Pennsylvania Equipment Company,

1420 Chestnut street, Philadelphia, Pa., is

in the market for several second-hand,

standard gage, hand operated, 30 or 40

ton capacity dump cars, with inverted V-
shape floor.

The United States Railroad .Adminis-

tration has let contracts for 600 locomo-

tives, 500 of which are to be built by

the .\merican Locomotive Company, and

100 by the Lima Locomotive Works.

.About $40,000,000 are involved in these

contracts. r^

The Bengal-Nagpur Railways of India

have bought 9,000 cars. The Indian roads

have placed 5,000 underframes with the

.American Car & Foundry Company and

the Standard Steel Car Company in the

United States. The Iron Age says Eng-

lish roads have allocated 30,000 cars.

Three Lhiited Stales Railroad Admin-
istration Mikados, constructed for the

New York Central and six constructed

for the Grand Trunk West, were sent to

Buffalo and four Santa Fe locomotives

were shipped to Potomac Yards, Va., to

lie stored as parts of emergency pools.

The Pennsylvania Railroad Lines West
is building a new engine house and shops

at Dennison, Ohio, to cost about $250,000.

It is also planning for the construction of

new locomotive and car shops and new
yard facilities at Wellsville, Ohio, esti-

mated to cost in excess of $1,(X)0,000.

Four United States Railroad Adminis-

tration Mikados, constructed for the

Grand Trunk, were shipped to Buffalo

and five administration Mikados, con-

structed for the Grand Trunk, were

shipped to Cleveland and four adminis-

tration Santa Fe, constructed for the

Soulhern, were shipped lo Potomac
N'ards, V'a., to be stored as parts of emer-

gency pools.

A report has been made to the Cana-

dian government that before the Canadian

Northern, which recently was acquired

as a government property, can be put

into adequate condition for successful

o))eration an expenditure of $35,000,000

nnist be made for tracks, bridges and

roadbed. An operating defict of $8,000,-

000 on Canadian government railways

during the last year would be announced

soon, it was said in a supplementary

report.
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Books, Bulletins, Catalogues, Etc.

Proceedings of the M. M. Association

The report of the proceedings of the

annual meeting of the American Railway

Master Mechanics' Association, held at

Chicago, 111., June 19-20, 1918. The vol-

ume extends to 528 pages, with numer-

ous illustrations and plates. As is well

known, the uncertainty incident to the

continuance of the war made it necessary

to follow out the principle established in

1917, in holding as brief a business meet-

ing as was necessary to take care of the

necessary business. The various commit-

tees appointed on special subjects re-

ported as formerly and their reports form

a valuable addition to the engineering

literature of our time. The list of com-

mittees selected for the year ending June,

1919, and the twelve subjects on which

their investigations are being devoted are

furnished, together with the list of officers

and members.

Fuel

The United States Railroad Adminis-

tration and the United States Fuel Ad-
ministration have published in pamphlet

form, extending to 56 pages, the addresses

delivered at the tenth annual convention

of the International Railway Fuel Asso-

ciation, held in Chicago last year, of which

we made a condensed report in our pages.

In the pamphlet the addresses are pre-

sented in full, and coming as they did

from no less than fourteen of the leading

experts in America it is not too much to

say that the contribution to the literature

on the subject is of the most valuable

kind. It seemed to us at the time of the

convention that every phase of the subject

was touched by master hands who, through

experience, had learned much that all of

us who are interested should know.

Copies of the pamphlet (D) may be had

on application to the U. S. Railroad Ad-
ministration, Washington, D. C.

Preventing Corrosion

The prevention of rusting or corrosion

of iron and steel is fully described in

an illustrated pamphlet of 24 pages is-

sued by the Dearborn Chemical Company,

McCormick Building. Chicago. 111. The
high reputation of the enterprising com-

pany, extending over thirty-five years, is

a guarantee of the merit of the company's

products. Equipped, as the company is,

with one of the largest and most com-
plete laboratories and a staff of specialists,

it is not surprising that additions to their

specialties are constantly being made.

The publication before us refers espe-

cially to what is known as No-Ox-Id, a

preventive of rust and corrosion which

has proved its efficiency in positively pre-

venting rusting or oxidization of metals,

without the slightest injury to the metal

itseli. (Jllier ->.i)ccialties arc referred to

and copies of the interesting pamphlet may
be had on application.

Gasoline and Kerosene Carburetors

This is another new book from the pen

of Victor W. Page, M. E., author of

many engineering works, and published

by The Norman W. Henley Publishing

Company, 2 West 45th street. New York.

It describes in a clear and comprehensive

way the basic principles pertaining to

carburetion, showing how liquid fuels are

vaporized and turned into gas for oper-

ating all types of internal combustion en-

gines intended to operate on vapors of

gasoline, kerosene, benzol and alcohol.

The book is divided into seven chapters.

The illustrations of which these 89 are

made from accurate engineering designs

and show all parts of late types of carbure-

tors. The book is invaluable to repairmen,

students and motorists and is the most

complete work of its kind. It extends to

320 pages, and is sold at $1.50 per copy.

Report of the Bureau of Mines.

The eighth annual report of the Director

of the Bureau of Mines for the fiscal

year ending June 30, 1918, has been issued

by the Government Printing Press, and

consists of 124 pages of reports covering

the entire field of operations in which the

bureau is engaged. Like nearly all other

governmental reports the effects of the

war is manifested by a degree of earnest-

ness and development of investigations,

and it is especially gratifying to note that

the important element of safety has re-

ceived a larger degree of attention than

hitherto, especially in the matter of mine

explosions. The appraisal of segregated

coal lands is also of special value as look-

ing to the further development of the

industry. In this latter regard the work
of the Alaska station at Fairbanks is of

special interest. Copies of the publication

are distributed at 10 cents per copy.

Hydraulic
Riveters rixed and PortaWe

Punches, Shears,
Presses, Lifts, Crones

•nd Accumulators.

Matthews' Fire Hydrants,
Eddy Valves

Valve Indicator Posts.

Cast Iron Pipe

R. D. Wood & Company
Cnflneers, Iron

rounders. Machinists.

too Chtstnut St.. Philadelphia. Pa.

Staybolts

The latest issue of the hi-monthly di-

gest of the work of the Flannery Bolt

Company, Pittsburgh, Pa., contains a com-

prehensive and masterly essay on the best

provisions for taking care of fire box ex-

pansion. The various methods of boiler

staying are discussed, and the gradual in-

troduction of new means and methods are

pointed out with a degree of historical

and mechanical accuracy that shows that

the writer of the article has thoroughly

mastered the subject. Radial, sling stay,

crown bar and crown steel staying as

formerly in general use are finely illus-

trated, as also on boilers completely

equipped with flexible staybolts. Copies

may be had on application to the com-

pany's main office at Pittsburgh, Pa.

For Testing and Washing
Locomotive Boilers

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Mannractiirers of Injectors. Ejectors.

BoHer Washers and Tfsters. BoUer Ctapcka.
Check Valves.

ASHTOIVJ
POP VALVES AND GAGES
The Quality Good* That Lad

The A«hton Valve Co.
271 Franklin Street. Boston. Mass.

The Norwalk Iron Works Co.
SOUTH NORWALK, CONN.

Makers of Air and Gas Compressors
For All Purposes

S*nd for Catalot
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Coal Handling Around New York and Elsewhere
Our frontispiece and accompanying il-

lustrations show that Xew York is being

fortified against any chance of a repeti-

tion of the coal shortage that occurred a

year ago. To the most casual observer

it looks as if the culm heaps that disfigure

the romantic vallevs of the AUeghanies

ticn of 685,300,000 tons of coal was the

largest in the nation's history, and it is

universally recognized that this was a tre-

mendous factor in bringing the war to a

close sooner than was expected. It is also

gratifying to learn that in the matter of

fatal casualties from explosion of gas and

nearly opposite Grant's tomb, as showij

in the frontispiece, a big storage yard.

The coal brought from the mines by rail-

road is not delivered at this yard at on,~e.

It is first loaded into barges at, points

several miles to the south and then

brought in by water to Shady Side. Here

\ IKW <lK C').\l. liA.\i)l.l.\<; Al'l'I.IANtK .\T SII.VD'i- SIDE, N. .1.

were being moved to the vicinity of our

imperial city. This is not to be wondered
al, as the supply has increased while the

mild winter has curtailed the demand.
Krom the fjovernment reports we learn

hat -American miners increased the pro-

iction of coal .34.000.000 tons in 1918

' IT that r f 1917. Last year the produc-

coal dust there were 233 less than in 1917.

The power for tho mechanical appliances

used in coal handling in the vicinity of

-New York are furnished by the New
^'ork r'"(lison Company. This concern fur-

nishes electric current to the principal

part of Manhattan Island. It maintains

at Shady Side, N. J., on the Hudson River

it is dug out by means of a big clam-

shell bucket suspended from a trolley

which runs in and out. The coal is either

put in a coal pile by the clam-shell bucket

or else is sent by a litlle cable railway to

a coal pile at some distance further away
from the barge. This method of digging

the coal out with the clam-shell bucket,
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while satisfactory to the electric light

company, would not suit conditions at

ports where large coal laden ships come

ijirectly to the piers. These vessels bring-

ing coal must necessarily he as quickly un-

loaded as possible, otherwise a consider-

This latter method is shown more par-

ticularly in the ihini illustration and is a

view of the ap|)liances, including the

stocking bridge and unloaders in use on

the Canadian Pacific Railway docks at

Fort William. Ontario. The methods in

GEM.K.M, VIEW FROM PALISADES, SHOWING STORAGE YARD.

able expense would be incurred by the

consequent delay to the vessel. So an

appliance is used that has been a great

triumph in unloading coal and iron and

other material from vessels. It consists

vugue have proved to be eminently suc-

cessful, as well as at other points in.

Canada, and also on the Atlantic seaboard

ill the United Stales.

There are other means and methods of

essentially of a long arm or lever which coai handling, some of which we described

reaches over the water and a long leg

which hangs from the end of the lever

down into the hold of the whaleback or

other vessel. By lifting the lever the long

leg is brought out, and by swinging the

and illustrated in R.mlwav and Locomo-

tive Engineering in the issue of January,

1918, but the system of conveying from

ships and barges to yards, or from rail-

v.ay car to ships or barges, is being con-

frame which supports the lever the leg tinually improved upon, and it seems tha*

may be swung around to any desired

point. All this is important because the

coal is dug out by mechanism at the bot-

tom of the leg. The lifting out and

swinging around makes it possible to dis-

charge the coal at a variety of points.

.\ workman housed in a call located near

no situation arises that may be apparently

difficult but is speedily mastered.

We would have wished to have been

able to give some figures in regard to the

amount of coal stored in New York and

vicinity, but the statistics are not avail-

;.1>le. In our opinion, from a casual ob-

CAX.\DTAX PACIFIC KAII.W-\V Dl

the bottom of the leg remains there

v.'hile the digging is going on, and regu-

lates the action of the clam-shell buckets,

and with the aid of these machines a big

whaleback may be unloaded in a single

dav.

FDRT \Vtl.l,I.\M. CANADA.

servation of the surroundings, we can un-

concernedly fold our arms and bid the

succeeding winters come on. The chill

winds let loose from the glacial caves in

the w^hitc North have no further terrors

for uj.

Today's Railroad Problem.

In an address before the Brooklyn

Chamber of Commerce delivered on Feb-

ruary 19, among other things, Otto IL

Kahn said that one year's exi)erience had

sufficed to demonstrate to the people at

large that Government operation of rail-

roads means deterioration in service,

higher cost, lessened eagerness to please

the shipper an<l study his convenience

—

i.ot to mention the menace of politics be-

diming a determining factor in the fixing

i' wages, in new construction and better-

nicnts.

livery right-thinking man must wish to

-cc railroad labor, as indeed all labor, con-

tent and liberally compensated. The first

claims of labor are the first charge upon

;.ny industry. They take procedure over

the claims of capital and even those of the

Li nsumer in general. .Vn increase in

v.agcs was justly due; indeed, in many

cases overdue. No doubt the committee

selected by the Director General, upon the

investigation and recommendation of

which the action was based, did its work

ably and conscientiously. The increase

granted may not be more than was justly

due. Its apportionment may have been

fully justified. But, after all, it is the

public which pays the bill, and the pub-

lic had no opportunity to formulate views

or make itself felt on the subject before

action was taken.

The programme, in support of which

public opinion is crystallizing more and

more, is : Let the Government exercise

strong and comprehensive control, but

fair and constructive, not punitive or

strangling. Let those features of opera-

tion, which under Government manage-

ment have proved advantageous and con-

venient to the public, be preserved and

those features of legislation and adminis-

tration, which experience has shown to be

unduly and unwisely hampering, be abol-

ished. Without eliminating State commis-

!^ions, let their functions be so adjusted

as to avoid conflict with the Federal Com-
mission in matters of rate making and

security issues. Let railroading then be

thrown open to private initiative and en-

terprise and competition in service, make

it an attractive field for capital, and, above

all, for men of ability and vision.

If there is one thing less desirable than

• ntright Government operation, it is Gov-

i 1 nment control so minute, hampering and

.ill-pervasive as to be tantamount to Gov-

i iiment operation without corresponding

n >ponsibility. Most of the plans which

have been put forward from individual

quarters would mean this thing. Their

authors start by declaring themselves

utterly opposed to Government operation,

and then devise a set of provisions which,

to all intents and purposes, are equivalent

to Government operation, or would neces-

sarily lead to it. .\ feature common to all

such plans, and, in my opinion, their fatal
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defect and largely the explanation of their

self-contradictory character, is that they

are based upon a permanent Government

guarantee of minimum earnings for the

railroads.

The tivo things, i. e., private manage-

ment and permanent Government guar-

antee of earnings, are simply not reconcil-

able. The railroads cannot eat their cake

and have it. You cannot rent your house

to some one and then expect to be master

in your house. If the railroads want to

have private management in fact, instead

of merely in name, they must take their

chances and rely upon public opinion for

a square deal. If they are not willing to

do that, if they ask the people to protect

them by giving them a permanent guar-

antee of minimum earnings, the people will

rightly insist upon such minute and ex-

acting safeguards as to amount to Gov-

ernment operation.

I think, indeed, that public opinion has

come to recognize, not from tender regard

for the railroads, but from enlightened

self-interest, that the roads must be given

such treatment henceforth and permitted

such opportunity as will attract a free

flow of capital ; because, otherwise, one of

two things is bound to result : stagnation

in the railroad industry, which means in-

adequate and insufficient service for a

growing and developing country, or Gov-

ernment ownership and operation.

If we are agreed that what we want is

real private management under strict but

fair, workable and constructive Govern-

ment supervision and regulation, with no

permanent guarantee of earnings ( but

rather proht-sharing with the Government

and perhaps with labor), it seems to me
that the framing of appropriate legisla-

tion presents no extraordinary difficulty,

provided that an equitable basis of rate-

making is established and defined with

sifficient preciseness to enable the rail-

roads to obtain actually, instead of merely

theoretically, as heretofore, the protection

of the courts against the imposition of un-

duly low rates.

The open-minded spirit and the con-

scientious and painstaking manner in

which the Senate Committee is conducting

the hearings on this subject are wholly

admirable. In their attitude towards the

jiroblem they are, I believe, correctly rep-

I eventing the temper of the public which

never, in my recollection, has been so pre-

disposed for a tranquil and dispassionate

consideration of the complex and difficult

questions involved. .AH the more reason

why those who by experience and study

are qualified to contribute to the discus-

sion of the problems, should express their

true views with complete frankness and

not make themselves sponsors for makc-
>hift compromises. To reconcile conflict-

ing views, to determine the weight to be

attached to varying claims, is the task,

not of the witness, but of the legislator.

Removing Scale from Locomotive Arch Tubes
Dne of the latest places in which the

scale evil has made itself felt is in the

clogging up of the tubes used in modern

boilers for supporting the arch over the

combustion chamber. This type of fire

box, which is illustrated in Fig. 1, is now

used by a number of prominent railroads.

This baffle secures more perfect combus-

scale might be tolerated on the flue tubes,

the arch tubes have to be kept clean. Be-

cause of the enormously high temperatures

here encountered any material, such as a

thin layer of scale which retards the trans-

mission of heat, is liable to result in over-

heating of the tubes, causing them to bag,

blister and burn out.

SKCTION OF LOCOMOTIVE BOILER SHOWING METHOD OF REMOVING
SC.\LE FROM THE .\RCH TUBES.

tion of the fuel, assisting in the mixing of

the products of combustion with the air

that is admitted above the fire, and it also

acts as a reflector of the radiant heat of

the hre into the escaping gases.

On account of the enormously high tem-

perature over the fire, unprotected metal

cainiot be used for supporting the brick

and tile of which the baffle is composed,

therefore tubes containing water are em-

ployed. These tubes are curved in the

form of an arch and communicate with

the water jacket of the fire box, a con-

tmuous circulation of water through them

is therefore insured. In fact the locomo-

tive arch tubes become part of the heai-

The ordinary type of boiler tube

cleaner is not satisfactory for removing

scale from these arched tubes because of

their curvature. Therefore many of our

readers will be interested in a special type

of cleaner recently perfected by the La-

gonda Mfg. Company of Springfield, Ohio.

In this cleaner, the body or turbine part is

exceptionally short, and the cutting head

i; connected to it by means of a universal

coupling. The ease with which this

cleaner removes scale from the arch

tf.bes is illustrated by Fig. 1.

Fig. 2 illustrates the complete cleaner

with toggle joint and equipped with a

Weinland Quick Repair Head. The

rtG. J. L.VGO.XDA AIK OK STE.XM UKIVE.X CI-i:.\NEK FOK I.OCO.MOTI VK
ARCH TUBES, MADE IN VARIOUS SIZES.

ing surface of the boiler. As these tubes

are directly over the fire and at its hot-

test point, water is of course, evaporated

in them at an enormous rate and if the

water contains any scale forming material,

scale is sure to collect in these tubes

quicker than in any other part of the

boiler. Furthermore, while a thin layer of

cleaner is driven either by compressed

air or steam. Other cleaners of a similar

nature are driven by water power. Com-
plele information on this type of tube

cleaner can be had by addressing the

Lagonda Mfg. Company, at Springfield,

Ohio. The appliance has already met

with much favor.
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New Design of Locomotive Stoker
Summary of a Series of Tests on the Erie

A test extending over several weeks

has been made on the Erie railroad, of a

new design of mechanical stoker, and

many eminent engineers have expressed

their satisfaction with the results. It is

to be expected that as the need of a

mechanical stoker on locomotives grows

more pressing year by year, the subject

i.; receiving the attention of many of our

cleverest inventors, and it is proper that

opportunities sliould lie given to test the

merits of all that are in any way calcu-

lated to meet the requirements of the

service. As is well known, the device

wiiich is ktiown as the Elvin mechanical

stoker, and operates without the use of

steam jets, being a "mechanical" and not a

pneumatic stoker. The locomotive equip-

ment consists of three parts: the stoker

proper, the agitator and feed control on
the tender, and the screw conveyor be-

tween the engine and tender. The coal is

prepared in the usual way common to the

older types of stokers. The general descrip-

tion as furnished by the Elvin Mechanical

Stoker Company, Xcw York, and shown in

the accompanying illustrations, gives in

detail the assembling of a complete unit,

ism, the shovels being mounted on ver-

tical shafts, the lower ends of which carry

segmental bevel gears. These gears are

driven by bevel segments carried on the

upper ends of a pair of centrally pivoted

drive arms, the lower ends of which

carry steel rollers running in the grooves

of a double-faced flat cam. The cam is

driven by a worm gear from the main

stoker shaft and revolves in a plane ap-

proximately parallel to the usual inclina-

tion of the backhead of the boiler. Each

revolution of the cam completes a cycle

of shovel operation ; that is, one shovel

ELEVATIO.V SHOWINT, THE LOC.XTIOX OF THE STOKER EQUIPMENT ON THE LOCOMOTIVE.

SO far has appeared in two general

classes, those that are so constructed

that the supply of fuel is delivered above

the fire, and those that supply the fuel

from below, generally known as under-

feed stokers. In both cases the mech-

anism is driven by a small steam en-

gine on the boiler backhead. In some

cases a coal crusher is placed on the

tender to prepare the coal before it

reaches the appliances that convey the

fuel to the stoker. In others the coal is

prepared before it is placed on the tender.

Coming to the new design of stoker.

which is mounted on the back boiler head

and braced to the mud ring by cast

brackets. The proportions of the ma-

chine and its location on the backhead

are shown in one of the drawings. The

one design is adapted to backheads of

varying slopes by the insertion of filler

blocks of suitable taper between the

stoker and the boiler head. The stoker

consists essentially of two distributing

shovels, operating through the fire door

opening, and an elevator for bringing the

coal from the conveyor to the level of the

sliovels, with a suitable driving mechan-

moves around into the lirebox and re-

turns, to remain idle while the other

shovel performs the same movement.

Upon the cam is mounted a spur gear,

which, by means of a meshing gear of

one-half its diameter, drives the elevator

crank shaft. The elevator is thus raised

and lowered twice during each revolu-

tion of the cam, once for each of the two
shovels. The elevator, which moves up

and down on an inclination parallel to

the cam, has an approximately level top

surface measuring 7 ins. by 12 ins. In its

lowest position, coal as it is delivered by
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the screw conveyor, falls directly on the

top of the elavator. As it moves up, a

long apron extending downward from its

back side forms the front wall of a V-
shaped pocket, in which the coal accumu-
lates until the elevator again returns to

the lower end of its stroke. As the ele-

vator is gear driven directly from the

cam, its movement synchronizes perfectly

with that of the shovels. The crank is

set so that the elevator reaches the top

of its stroke just as a shovel is swinging

over it. A slight inclination of the top

of the elevator compensates for the

small amount of downward movement
which has taken place before the shovel

has moved completely across llie top.

One of the shovels thus picks up the pile

back, the ma.ximum height of which is

4K ins. This is reduced to a height nf IJ^

ins. around the end of the shovel, to per-

mit a portion of the coal to be retained in

the shovel until the end of the forward
throw. As will be seen from one of tlie

drawings, the shovels are pivoted at

either side of the fire door, and arc swung
through an arc of about 140 deg The
use of a cam drive has made possible

the attainment of the speed variations

required in the course of the forward
swing of the shovel to accomplish the

picking up and distribution of the fuel

without shock and with constant uni-

formity. In action, the shovel movement
is uniformly accelerating until the charge
of fuel has been picked up, or until the

effect of distributing the fuel uniformly

over the entire grate area. The distribu-

tion is capable of variation, by changes
in the speed of the stoker engine ; an in-

crease in speed throws a greater amount
of fuel toward the front of the firebo-X,

while a decrease tires heavier in the rear.

Irrespective of the speed of the shovels,

however, a portion of the fuel is always
held by the shovels to fire the back
corners of the box. In practice it is

found that there is a certain speed which
will give the proper distribution under
normal conditions, and the stoker should
be operated at this speed, except when
occasionally it may be advisable to fire

heavier at the front or rear of the fire-

box. In practice the speed of firing is

p^.\^TO^r vif.w of the tendf.r equipment of the
ELVIN STOKER.

I'lfANTiiM VIEW OF THE EI.VIN .STOKER ATTACHED TO
THE BACK BOILER HEAD.

of coal from the top of the elevator at

each stroke and carries it forward with

the firebox.

The upper part of the stoker casing

forms a box-shaped chamber known as

the shovel box, which is covered by

hinged lids. The forward end of this

box is open to the firebox and the shovels

swing therein. The total height of the

box is S'/z ins. over the cover. The stoker

thus uses the lower 5'/i ins. of the firebox

opening, and that part of the door open-

ing above the stoker is closed by a butter-

fly door, which is used for inspection and

hand firing if necessary. The shovels

arc L-shaped, with a flat bottom anrl a

shovel has passed over the elevator ; then

il;e movement is rapidly accelerated until

the shovel tip has entered the firebox

when it is rapidly decelerated. During

tliis deceleration, the fuel slides forward

oi; the shovel and off the end when the

back is reduced in height and at a tangent

to the back of the shovel ; but as the back

is moving in an arc the effect is to spray

the fuel throughout the remaining travel

of the shovel, and that portion of the fuel

held by the \'A ins. vane is projected

parallel to the backhcad when the shovel

comes to a slop.

The changes in the s|)ccd of tlie for-

ward movement of the shovels have the

about 34 shovels per minute, or a cam
speed of 17 revolutions per minute. The
amount of fuel fired is independent of

the shovel speed, and the distribution is

not affected by the quantity.

The working parts nearly all run in

ball bearings, in dust proof casings, and

are in a constant bath of oil. The
whole of the stoker mechanism is de-

signed to withstand the maximum power
of the engine withoul failure, and the

engine will stall before any part of the

mechanism will be unduly stressed. The
stoker is operated by a reversing engine,

rated at 7'/j horse power at 100 lbs.,

lircssurc. Tin- steam line to the stoker is
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providcJ with a regulating valve which is

set for 25 lbs., and is blocked for a maxi-

mum of 60 lbs.

The conveyor extends from the stoker

rearwardly under the coal space of the

tank and is in two parts. It is supported

rigidly upon the tank, and the jwrtion

between the engine and the tank is ar-

ranged to swivel to compensate for cur-

vature and to telescope for varying

lengths of coupling. The rear end of the

conveyor screw is carried in a trough

and between engine and tank it is carried

in a pipe. The conveyor is driven from

the rear through gearing enclosed in

dust-proof casings. The drive is taken

through worm gearing from the main

stoker shaft, enclosed in the stoker cas-

ing and running in oil. A universal slip

joint shaft transmits the power from the

engine to the tender.

Under the floor of the tank and above

the conveyor, is the feeder, which consists

of an agitator, a deflector and a feeder

plate. The agitator is a grating with a

double row of 3% ins. openings, and is

operated from a rock shaft which also

moves the feeder plate. The feeder plate

is located under the deflector plate so

that when operating full stroke the open-

ings in the plate register fully with open-

ings on either side of the deflector plate,

first on one side and then on the other.

A simple mechanism on the rock shaft,

which operates the agitator and feed

plate, provides for varying the throw of

the shaft and the size of the plate open-

ings which register with the deflector

plate openings, thus controlling the quan-

tity of coal fed to the conveyor, which

runs at constant speed. This device is

controlled by a handle operating on a

quadrant on the part of the tank, where

it is readily accessible to the lireman.

The ransie of feed varies from zero Xi>

ing the engine over by hand, which can

easily be done with the whole device

under full load.

The stoker maintains a very thin fire

over a greater part of the grate area,

which gradually becomes heavier toward

the front, rear and sides of the box,

roi' viKw OF Tin-: stoker with the
CO\EK KEMOVEl) FROM THE SHOVEL
1K).\. SHOWING THE ELEVATOR AT

THE TOP OF ITS STROKE.

where the heaviest tire is needed. The
thin character of the fire is clearly in-

dicated by the fact that within a very

fiw minutes after the throttle has been

closed and the stoker stopped, the only

tire still burning is around the outside

ot the firebox, while the central portion

of the grate is dead. On starting the

stoker, however, the thin charges of coal

immediately ignite over the entire area

of tlie grate and a uniformly hot fire is

maintained as long as the stoker con-

tinues to operate. The rapid building up
of the fire and the steam pressure follow-

ing the starting of the stoker, has made
possible a saving in standby losses, as

little need be done, either to maintain

the fire or the steam pressure during de-

ti-Mtioii time on the road, hevond the miiii-

the operation of the locomotive equipped

with this stoker.

The Erie locomotive, No. 4030, on which

the tests were made and on which

the stoker has been in regular service

since October 1st, 1918, is shown in

the accompanying illustration, and is

of the Santa Fe type, with the

following dimensions: Cylinders, 31 ins.

by 32 ins.; diameter of drivers, 65 ins.;

weight on drivers, 337,400 lbs. ; total

weight ott engine loaded, 417,200 lbs.;

total heating surface, 5,660 sq. ft.; super-

heating surface, 1,389 sq. ft. ; total equiva-

lent heating surface, 7,743.5 sq. ft. ; trac-

tive efi'ort, 83,000 lbs.
; grate area 88 sq. ft.

.•\ scries of tests was made with this

locomotive, employing a dynamometer

car, and accurate means for correctly de-

termining the quantity of coal and water

used. The tests were made on the second

district of the Meadville division between

Meadville, Pa., and Kent. Ohio, begin-

ning in November last year, under pre-

vailing temperature of 32 deg. Fah. This

division has a ruling grade both east and

westbound of one per cent, and is gen-

erally rolling in character with little to

distinguish between the physical charac-

teristics of the division east and west-

bound. A brief summary of the results

are as follows : Length of run, 89.3 miles

;

time on the road, 9 hr. 50 min. ; deten-

tions, 3 hr. 50 min. ; running time, deci-

mal hr. 5.88: actual M's (1,000 lbs.)

4.243; adjusted M's, 5,133; total actual

M's, including engine and tender, 4,816

;

average draw bar pull, lbs., 24,362

;

average speed in miles per hour, 15.56;

average temperature of superheated

steam, 693 deg. Fah. ; million foot-

pounds of work, 11,482; total coal as

fired, running time, lb., 25,679; coal as

fired to do 11,482 million foot-pounds of

work. lb.. 2^.679: equivalent evaporation

^^k
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the variable operating conditions met on

this division. The engine arrived at

terminals with approximately six to ten

inches of fire on the grates, except a point

immediately under the arch at the for-

ward end of the firebox, where the tire

was somewhat heavier.

No difficulties were encountered in

cleaning the fire at terminals because of

the comparative absence of clinker. The

results of the tests indicate very favor-

able evaporation per pound of coal fired.

Under ordinary circumstances locomo-

tives of the Santa Fe type on this division

require coaling and fire cleaning between

terminals. During the tests, however, it

was unnecessary on any of the trial trips

to clean the fire on the road and the

grates were operated only to relieve the

accumulation of ashes. On two occasions

it would have been easily possible to

make a round trip without attention to

the fire other than shaking the grates.

This condition is in a measure attributed

to the absence of moisture which is in-

jected into the firebox with most of the

other types of locomotive stokers now

in use. The locomotive will handle ton-

nage trains over this division with the

use of less than one tank of coal.

Lubrication of Air Compressors
Means and Methods of Maintenance

Annealing Steel.

According to a recent patent by F. Bag-

liard, of Milan, Italy, high-speed steel is

annealed by heating it to 1,000 deg.

Fahr., withdrawing it from the fire, allow-

ing it to cool for a few seconds beneath

cinders, and then immediately quenching

it in water or grease, or preferably in a

mixture of 200 parts of animal grease

not containing stearin, 700 parts of tallow.

and 100 parts of charcoal.

Changing the Lead.

In all indirect engines, that is, engines

having a rocker, to increase the lead,

move the larger part of the eccentric

toward the crank pin the amount of in-

crease of lead required. To decrease the

amount of lead, move the eccentric away

from the crank pin the amoi.it required.

On engines with a direct motion, move
the eccentric in the reverse direction.

A Cinder in the Eye.

Nine persons out of every ten, with a

cinder or other foreign substance in the

eye, will instantly begin to rub the eye

with one hand while hunting for the

handkerchief with the other. They may,

and sometimes do, remove the ofifending

cinder, hut more frequently they rub till

the eye becomes inflamed, bind a hand-

kerchief around the head and go to bed.

This Is all wrong. The better way is not

to rub the eye with the cinder in at all,

but rub the other eye as vigorously as

you like. Try it, and be convinced.

An interesting paper has just been pub-

lished by the Compressed Air Society,

New York. It embodies the result of

experiments and other reliable data

compiled by H. V. Conrad, M.E., secre-

tory of the Society, and will be found

to be of value to all interested in the

subject. We subjoin in condensed form

some of its salient features. Regarding

the formation of excessive carbon de-

posits, it is apt to be due to the ill-ad-

vised use of some oil, such as steam

cylinder oil, which easily decomposes

i.i the heat of the air cylinder. Oils of

too great a viscosity—commonly referred

to as "too heavy oils." These do not

atomize readily and therefore, remain

too long upon the cylinder walls, thus

baking down to sticky carbon deposits.

Too great quantities of oil has the same

eflect as too heavy an oil as far as the

carbonization is concerned. The failure

tc provide a proper screen over the air

intake of the compressor, thus allowing

the entrance of dangerous matter espe-

cially coal dust.

The objections to this carbonization

aside from the sticking of air valves and

choking of the air passages is the menace

or fire entailed by carbon deposits. Car-

bon particles torn loose from them may
become incandescent from causes which

could not be anticipated by the com-

pressor manufacturer. If such incan-

ing to lower the temperature at the

higher pressures. But at say 50 lbs. pres-

sure and lower, the heat is likely to be

somewhat greater than given by the

above calculation, particularly if the com-

pressor is run at a high speed and also

if it is not jacketed.

The natural inference is that on select-

ing an air cylinder oil whose flash point

i., higher than the maximum temperature

apt to be encountered within the air

cylinder. As a matter of fact, this is not

the case and it need only be carefully

noted that the study of the air cylinder

temperatures is useful mainly on testing

lubricating oils to determine their re-

sistance against breaking down into car-

bon. But such temperatures cannot be

taken as limits establishing the highest

allowable flash point for a lubricant safe

tu use in the air cylinders.

For average normal conditions, the oil

should be a medium bodied pure mineral

oil of the highest quality, not compounded
with fixed oils such as animal or vege-

table, and should be carefully filtered in

the final process of manufacture. Quite

a range of oil composition is permissible

for lubricants approved for this work,

which are manufactured under the above

conditions. Primarily a distinction must
be made between those oils having a

paraffin base as distinguished from those

having an asphaltic base. From a strictly

descent carbon particles should happen to operating standpoint—so it is claimed by

come in contact with "oil vapor" given some lubricant manufacturers—there is

off by the lubricating oil, a fire might no distinction between these two classes

possibly be started whose menace would of lubricants as to their desirability as

be small or large depending upon how compressor cylinders oils, provided that

much carbon had been allowed to ac- loth have been properly filtered in the

cumulate in the compressor and piping

t( the receiver. If these are kept properly

cleansed at all times, there should never

be a time of any danger. This oil vapor

is given ofif from a lubricating oil at a

certain temperature called its "flash point"

just as steam arises from water at a

certain point.

The selection of an air cylinder lul)ri-

cant is, of course, governed by a knowl-

edge of cylinder temperature it must with-

stand. At the end of the piston stroke,

air compressed to 10 lbs. gauge pressure

will have a final temperature of 145 deg.

Fah. ; at 40 lbs., 302 deg. ; at 80 lbs., 432

deg. ; at two stage or compound com-
pression at 80 lbs., 224 deg.; at 120 lbs.,

529 deg., two stage, 257 deg., at 150 lbs.,

piocess of manufacture to remove the

carbon forming elements. If any carbon

should be formed, however, such carbon

deposited by the asphaltic base oils is of a

light rtuffy nature and easily cleaned out,

whereas, that deposited by the paraffin

base oil is very adhesive, and character-

ized by the hard, flinty nature.

The quantity of lubricating oil to feed

til the air cylinders of compressors, can-

not be stated in exact terms due to the

varying viscosity of different oils, the

heat of compression and the size of cyl-

inder. It may be stated in general, how-

ever, that after the cylinders have ac-

quired smooth and polished surfaces, the

quantity should be reduced to the lowest

limit to avoid the possibility of the accu-

589 deg. two stage 279 deg., and at 250 mulation of carbon and sooty deposits

lbs. gauge pressure, 749 deg., two stage a

compound compression 331 deg. The in-

termediate temperatures may he readily

calculated from the above figures, but

variations from these temperatures will

occur in actual practice due to water

jucketcfl air cylinders and radiation, tend-

within the system due to excessive use.

The following basis of quantity is

recommended for cylinder operating

under normal conditions, subject, of

course, to the variations of service and
conditions that are changeable, depend-

ing on the condition of the appliances.
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QIANTITV OF AIR CVI.INDER LUBRICANT REQUIRED PER lOHOUR DAV.
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The Preservation of Railway Ties

It i-- a well-known fact that the ques-

tion 01 the future supply of timber for

railway ties has, for a decade or more,

been a serious one in the United States

owing to the rapid depletion of the forests,

and within the past live years the anxiety

has also spread in Canada. At a meet-

ing of the Canadian Railway Club held

recently H. K. Wickstead, of the Cana-

dian Northern Railway, read an interest-

ing paper on the subject, from which we

subjoin some condensed extracts. Among
other matters, it was shown that season-

ing timber increases its strength by as

much as 80 to 100 per cent in some cases

over that of the green stick. It will be

seen at once that, consistently with rea-

sonable expenue and loss of time, it is

well worth while to dry not only ties, but

timber of any kind used as a beam or

strut, where strength is necessary. If we
increase the strength by even 60 per cent,

', e require only 62 per cent of the amount

f material, and, as this percentage is dry,

.vhile the other contains a very large

amount of moisture, the saving in freight

is very much more than the apparent 38

per cent. In Eastern Canada, at any rate,

transportation is a very large item in the

cost of our timber and is compelling us,

as a matter of expediency, to use steel

and concrete where we should use timber

if it were readily available.

It being granted that drying or season-

ing is extremely desirable, the question is

as to the means. In the case of ordinary

lumber, air-drjing supplemented by a few

hours in a kiln is fairly satisfactory. In

that of dimension timber it is not so. In

that case the air-drying of large timber

takes years to accomplish, because the

temperatures used in the ordinary kiln

are so high as to injure the strength of

the timber; and even when carried on

with the greatest care and deliberation,

the outside laminse drj- first before the

heart of the stick has any chance, and

this shrinkage causes checks and cracks

which for many purposes render the stick

useless.

In experiments with warm vapor, that

is, warm air saturated with moisture, and

circulated among the ties, it has the efTect

of cleaning the pores of the wood. The
liquid components of the saps and resins

fillint: the vesicles themselves, expand with

the heat and force their way out, to be

diluted and carried away by the warm
vapor. After some hours of this treat-

ment, the amount of moisture is reduced

by very slow degrees, until, at the end,

it is practically dry and the timber is re-

moved with not more than 5 per cent of

moisture left in it. The rapidity with

which this is done depends upon the size

of the sticks and the nature of the tim-

ber, just as it does in other methods, but

no subject has yet been found which did

not, in the end, yield to treatment. Care

is taken not to let the temperature of the

kiln get above 160 degrees F. so that no

injur}' may be done to the fiber of the

wood. Timber so treated is said to be in-

destructible, except by fire, so long as it

is kept dry. Even without further treat-

ment it will undoubtedly long outlast un-

seasoned material. It is, in this shape,

in pre-eminently good condition to re-

ceive creosote, but creosote is absolutely

unnecessary and that the elements of de-

cay being altogether removed from the

inside, all that is necessary is to keep

them from entering from the outside.

Some waterproofing coating is desirable,

and in the case of ties a cheap one is

the only one which can be economically

used. In the experiments so far con-

ducted a heavy oil tar was found which

answered the purpose perfectly, and which

is an almost worthless by-product of the

refineries. The ties are merely dipped in

a hot bath of this material for a few min-

utes and, on coming out. are sanded by

a sand blast to absorb any superfluous

stickiness and make them easier to handle.

just in the same way as an asphalt road

is sanded. Timber for building, where

neat joints and carpentry are required,

would probably be better treated with

some pigment mixed with oil or varnish,

but for rough work the asphalt or min-

eral tar seem to be all-sufficient and verj-

inexpensive. The estimated cost of the

drying process is 7 to 8 cents : of the pro-

tective coating three or four cents a tie.

Taking the higher figures and adding a

margin, it would appear that 15 cents will

cover the total cost.

The prospect which is opened up by

this process is something more than

merely getting the equivalent of the proc-

ess-creosoted tie at a less cost. It is. be-

sides, the potentiality of using for ties

timbers which are now useless for the

purpose, or nearly so. The northern

birch, for instance, is a strong reliable

wood, used by the Indians for every pur-

pose requiring a hard wood, but unavail-

able for ties or bridge timber on account

of its superabundant sap and its conse-

quent tendency to rot rapidly. The pop-

lar and the balsam are others for which

there is at present practically no demand.

These timbers arc particularly interesting

to us just now on account of the recent

opening up by the railways of thousands

of square miles of northern forests, of

which, with spruce and jack pine, these

are the main constituents. The use of

these woods for commercial purposes

means not only millions of dollars to the

railways in reduced cost of ties and in

freight, but more millions to the people

of Canada who have been burning up and

wasting this forest growth as something

not only worthless, but as actually imped-

ing settlement.

As a result of our experiments with

these ties we concluded that they were

in the right direction in the main, but

that the asphaltic waterproofings were im-

perfect. They melted and ran under a

strong hot sun ; and when abraded, as was

inevitable in the case of ties, the water-

proofing was gone. Some of the more

tarry products which penetrated the grain

of the wood were much better, and we be-

lieve them to be very good indeed.

Except for the expense, creosoting after

the seasoning process has been carried

out would be perfect ; but we are ex-

tremely doubtful of the efficacy of creosot-

ing for an unseasoned stick of timber. It

always seem to us like putting a coat of

paint or varnish on green wood. This

merely closes up the outside pores of the

wood and prevents the evaporation and

oxidation of the juices and saps of the

interior.

Creosoting costs now some 40 cents per

tie, so that the treated tie costs us con-

siderably over $1 and is heavier and

harder to handle than the untreated tie.

One of the advantages claimed for the

seasoning is that it very greatly reduces

the weight instead of increasing it, and

that as a result we have less to pay for

transportation and for trackwork. The

seasoning can be accomplished in a month

or less (the time varies with the char-

acter of the timber) so that even if we

resort to creosoting we save time and in-

terest on money invested in green ties,

and we save room in our piling yard and

dry sheds.

Waterproof Glue

Two good recipes for making glue are

as follows : To 0.5 pint of the best Scotch

glue add 1 oz. bichromate of potash. This

glue cannot be remelted after cooling.

The second recipe is to melt and mix to-

gether 1 part beeswax and 2 parts rosfn.

Stir into this hot whiting rubbed fine un-

til a stiff mixture is obtained. This is

made into sticks and used like seaing

wax.

Stopping Leaks in Coal Cars.

A novel method of stopping up a hole

in the side of a steel car is to plug the

opening with a quantity of hay or straw.

This makeshift makes the car quite sat-

isfactory for use and serves to postpone

indefinitely the delay and expense which

would have occurred, had the car been

sent to a shop for repairs. It is becom-

ing a common practice in the mining rc-

pions in .America.
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The Care of Locomotive Steam Gauges

It is well to l>c retniii(li:il of the FeJeral

regulations that have been in oi>eration

for several years, anil are being con-

stantly added to, not only in regard to

the inspection and testing of locomotive

boilers, but the boiler attachments, or

boiler mountings as they are generally

called. Among these the steam gauge

needs attention especially during winter.

It will be borne in mind that the safe

working pressure for each locomotive

boiler is fixed by the chief mechanical

officer, or by a competent mechanical en-

gineer under his supervision, based upon

the thickness of the boiler plates and

general construction, and the factor of

safety regarding such construction. The

same may be said of the regulations re-

garding the inspection of the boiler. In

regard to the steam gauges, every boiler

should have at least one gauge which

will correctly indicate the working pres-

sure. Care must be taken to locate the

gauge so that it will be kept reasonably

cool, and can be conveniently read by the

engine men. Every gauge should have a

siphon of ample capacity to prevent steam

entering the gauge. The pipe connection

should enter the boiler direct, and should

be maintained steam-tight between boiler

and gauge.

It is not necessary at this time to pres-

ent a history of the development of the

steam gauge from the earlier and cruder

forms of the instrument. Suffice it to

say that it has reached a degree of per-

fection that is eminently satisfactory. The

manufacturers, particularly in New Eng-

land, have excelled in this as in other

of the smaller devices and appliances and

the Crosby Steam Gauge and \'alve Com-
pany, as well as the Ashton Valve Com-
pany, have placed on the market steam

gauges that have stood the test of time,

and have met the requirements of the

constantly increasing degrees of pressure

and vicissitudes of service admirably.

Other manufacturers also furnish excel-

lent products, and it is not so much with

a view of advancing the interests of cer-

tain constructors of gauges as to call at-

tention to the need of a proper mainten-

ance of the device in whatever form it

may appear. They all need watching.

As we have already stated this is par-

ticularly the case in winter, when the

occasional freezing of the condensed

steam in the steam gauge itself or in the

pipe leading to the gauge is not uncom-

mon, and while the safety valves may
be very reliable in the matter of blow-

ing off at, or nearly at, the right pressure,

a freezing of the steam gauge or its con-

nections has a pernicious effect on the

delicate mechanism of the gauge. Even
under the best conditions and with inces-

sant watchfulness the steam gauge is a

delicate instrument and subject to erratic

changes. Its errors, when they exist, are,

however, nearly always on the side of

safety. The steam guage usually indi-

cates a higher pressure than that which is

in the boiler. The particular form of con-

struction, as well as the location of the

gauge, has much to do with its baffling

eccentricities. If the internal mechanism

or motive power of the gauge is of the

horse-shoe or bent-pipe variety, common-

ly called the Bourdon tube, the expan-

sion of which, when under pressure,

moves the pointer on the dial, errors

should not be unexpected on their records.

The old practice of testing the steam

gauge by cold water pressure is gradually

being improved upon. As is well known

a metal that is subjected to any unusual

degree of heat is not as rigid as it was

when under normal temperature. It may
therefore be understood that if a bent

pipe will straighten out to some extent

when a pressure of cold water is applied,

it will straighten out still further when

the water is at a boiling heat, and a high

pressure of steam, having a correspond-

ing greater degree of heat, the metal be-

comes more elastic the greater the heat.

The variation is slight by actual measure-

ment, but the variation has a tendency to

increase and hence the necessity for re-

peatedly testing the gauge. In some well

managed roundhouses the steam gauge is

tested at each period of boiler washing.

It should also be noted that the varia-

tions will likely increase in the case of

steam gauges that are set in close proxi-

mity to the heated boiler. Pieces of

wood set under the gauge stand give a

double advantage in lessening the degree

of heat reaching the gauge, as well as

deadening the incidental vibration un-

avoidable to locomotive running.

It should also be borne in mind that it

ij not good practice to make repeated

changes in the adjustment of the safety

valves to suit the more flexible, and hence

more erratic steam gauge. The safety

valve springs are substantially constructed

and are much less likely to be in error

than the steam gauge. The opening of

the safety- valves at a slight variation

from the point originally adjusted to suit

the gauge is a matter of little conse-

o.uence. If the safety valves are occa-

sionally readjusted to suit the steam

gauge the chances are very great that the

locomotive will lose in power and ef-

ficiency, and a repeated testing of the

gauge by some fixed standard is better

than a constant meddling with the safety

valves themselves.

The length of the connecting pipe be-

tween the boiler and the steam gauge is

an important factor in the equable work-

ing of the gauge. A long, bent pipe soon

becomes tilled with water which, being

exposed to the open air, will be much

cooler than if a short pipe was used, and

therefore less likely to add to the vagaries

of the indications. The connecting pipe

should also be connected directly to the

boiler. When connected to turret heads

an was very frequently the older practice,

or fountains where the injector valves

or other attachments are also supplied

the current of steam may be, to some ex-

tent, temporarily diverted from the steam

gauge, and superinduce the errors to

which the gauge is liable.

Considerable improvement has been

made in recent years in the material of

steam gauges, some manufacturers clever-

ly brazing steel and brass together in

such form as to act as a kind of ther-

mostat, the one metal acting upon the

other in such a way that they nullify un-

due expansion up to a certain point.

These improved gauges, of which there

are several kinds, where set sufficiently

far away from the boiler remain nearly

correct for a long time, and probably ap-

proach as near perfection as can be ex-

pected from so delicate an instrument

which must necessarily continue to be sub-

jected to incessant variable degrees of

temperature.

Tempering Track Chisels.

Put the chisel in the forge and heat it,

then draw it out and finish it just as you

want it. Put it back in the fire and let

it stay five minutes without blowing and

let it stay until it has a cherry red heat,

then bring it out on the anvil and pour

water on the anvil, and get a smooth-

faced hammer. Strike lightly on the

smooth side of the chisel until it quits

frying the water. Dress it off with a file

two inches, then put it back in the forge

and heat it to a cherry red two and a

half inches. Have some warm water and

cool one and a half inches. Wait until

it becomes a light straw color and then

cool one-half inch. Rub in the ground

until it is bright and let it come to a

bright blue, and cool off. If the chisel is

made of good steel it will stand.

Drilling.

When drilling, reaming, rosebitting or

tapping holes in wrought iron or steel,

always use oil or some other good lubri-

cant. For cast iron or brass do not use

any kind of lubricant.

I will not pray that each time I shall

build both strong and true : but imperfect.

I will pray for impulse that I may build

anew.

—

Euert Hubbard.
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Consolidation Type Locomotive for the Philadelphia

and Reading Railroad

The Philadelphia & Reading is now re-

ceiving, from the Baldwin Locomotive

Works, a consignment of Consolidation

type locomotives which are notable be-

cause of their weight and hauling capac-

ity. It is interesting, in this connection,

to compare their leading dimensions with

those of the first Baldwin Consolidations

built for this company. Such a compari-

son is as follows

:

855 s ins. at the throat. The tirebox has a

combustion chamber 39 ins. long, and a

brick wall 26 ins. high is built across the

throat of the chamber. Flexible bolts are

used almost exclusively in the water legs,

and four rows of expansion stays support

the front of the crown. The firebox has

two oval tire-door openings, and the doors

are power operated. A standard stoker is

applied. The mud ring is single riveted.

Date Cylinders

1880 20 ins. X 24 ins. 50 ins.

ES

120 76 1357

1918 25 ins. X 32 ins. 55^^ ins. 200 94.9

Weight Weight,

on Total Tractive

Drivers Engine Force

90,000 1(M,000 19,600

250.800 281,100 61,260

cesses through which the frames pass.

The frame at this point has a single sec-

tion, 5 ins. wide by 13 ins. deep, and the

cylinder, frame and saddle are held to-

gether on each side by a total of 59 hori-

zontal bolts, l\i ins. in diameter. The sad-

dle and cylinders are keyed to the frames

at the front by vertical keys. The valve

motions are of the Walschaerts type, and

are controlled by the Ragonnet power re-

verse gear.

The frames are of most substantial con-

struction. They have a depth of 7'<: ins.

above the pedestals, and the pedestal bind-

ers are held in place by three bolts in each

end. The main pedestal wedges are self-

adjusting. Strong transverse braces of

cast steel are applied to the frames be-

Befe-
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ness, 5H '"s., No. 9 \V. G. ; 2 ins., No. 1

1

W. G.; number. 5^ ins., 36; 2 ins., 239;

length, 13 ft. 6 ins. Heating surface, fire-

box, 225 sq. ft.; combustion chamber, 71

sq. ft. ; tubes, 2,359 sq. ft. ; total, 2.655 sq.

ft.; superheater, 575 sq. ft.; grate area,

94.9 sq. ft. Driving wheels, diameter, out-

side. 55'A ins.; diameter, center, 49 ins.;

journals. 11 ins. by 13 ins. Engine truck

wheels, diameter, 33 ins.; journals, 7 ins.

by 11 ins. Wheel base, driving, 17 ft.;

rigid, 17 ft.; total engine, 27 ft.; total, en-

gine and tender. 63 ft. 11 ins. Weight, on

driving wheels, 250,800 lbs. ; on truck, 30,-

300 lbs.; total, engine, 281,100 lbs.; total,

engine and tender, about 462,000 lbs. Ten-

der, wheels, number. 8; wheels, diameter.

36 ins.; journals, 6 ins. by 11 ins.; tank ca-

pacity. 9,500 U. S. gals.; fuel capacity,

15 tons; service, freight.

Operations on French Railways.

Major I. A. Miller, of the stat^' of Gen-

eral W. W. Atterbury, formerly Vice-

President of the Pennsylvania railroad,

says that French railroad methods are

quite different from those in America.

While the French locomotives are large

enough and modern, their cars are not

only of low capacity but are also light in

construction. They are generally of four-

wheel design with no trucks, no air-

brakes, only a brake bar on the side of

the car, which when pushed down by

hand, applies the brakes in the same

manner as the brake on a wagon.

They follow the hump yard classifica-

tion in many of their large yards, only

there are no brakemen to ride the cars.

Men stand along the tracks, and when

the cars approach they place a chock,

somewhat like a brake shoe, on the rail

head, and when the wheels strike this

it is pushed ahead of the wheels and the

friction on the rail checks the car. If

this does not stop the car sufficiently, the

brake bar is dropped on the side of the

car.

In France railroad traffic runs to the

left, although all traffic on the streets,

tram cars and subways run to the right.

Passenger service is quite efficient, al-

though at the present time it is greatly

curtailed because of war and the neces-

sity of using carriages for hauling

troops. They absolutely limit the amount

of passenger traffic by declining to run

more than a certain number of trains

per day, or to provide more than a cer-

tain number of coaches. Military traffic

is always given the preference, and the

general public is obliged to wait if facili-

ties are inadequate.

Passenger stations generally are dark

and dingy, with no facilities for comfort,

and are quite a marked contrast to the

modern stations which the .\merican

traveling public has demanded durini;

recent years.

Inspection and Maintenance of Car

Equipment.

Referring to the inspection and main-

tenance of car equipment, j". J. Tatum,

general supervisor of car repairs. United

States .\dminist ration, states that the pro-

tection of millions of passengers using the

railroads of our country, as well as rail-

road employees, and the protection of bil-

lions of dollars' worth of railroad prop-

erty and billions of dollars of freight

hauled in cars operating over our rail-

roads, depends upon the thorough and

careful inspection made to railroad cars

of our country by our inspectors. There

also depends upon their careful inspection

and repairs to equipment, the protection

of our foodstuffs to feed our good people,

numbering more than a hundred millions,

as well as hundreds of millions oi people

in Europe. With this great responsibility

upon the inspectors, their value and the

necessity of them being able to make
proper inspection and repairs, cannot be

discounted.

To bring about these desired conditions,

it is necessary that we first select for the

heads of our car department men who
have been thoroughly trained and well e.x-

perienced. They should see to it that

inspectors selected are capable of making

safe and proper inspection of car equip-

ment. This can only be established by

requiring inspectors to pass such examina-

tion, as the head of the car department

has prepared to be suitable, and that will

insure the inspectors, after once passing

the examination, being capable of per-

forming the work assigned them.

They should also see that inspectors are

given all trains to inspect and permitted

to hold them until inspection is made.

Cars once inspected and passed as being

O. K. and fit for service, should be in

such condition, that when inspected again

at ne-xt inspection point, they will not be

shopped out for defects that existed at

time of previous inspection ; neither should

they fail while in movement, due to such

defects. In otheK words, should an in-

spector inspect and pass a car as being

safe and fit for loading at St. Louis, such

car should he in condition to continue

through to New York or any destination

without being shopped out or breaking

down in movement due to defects exist-

ing when car was inspected at St. Louis.

When a car repaired on shop tracks at

Chicago is moved to New York for load-

ing, it should not be necessary to shop it

for defects that existed when placed on

shop tracks or for improper repairs made

at Chicago, on or before its arrival at

New York.

.\s no car should be permitted placed

for loading until first inspected and given

needed repairs; unless we are able to ob-

tain these desirable conditions, our in-

spection or our repairs are not uniform,

or our supervisors are not capable and

efficient, or some one is removing sho;i

cards or causing cars to leave inspection

points or repair yards before they are in

proper condition for service.

Unless such conditions are corrected (if

they exist) we cannot expect to establish

the unified requirements which would re-

sult in safe and economic operation. To

have unified inspection and repairs to

equipment we will have economic and safe

operation, which will mean to our rail-

roads: Less loss of life and limb of pa--

sengers and trainmen, greater car milea^t'.

fewer accidents, less destruction of cqiui'

ment and property, less repeated shoppin.^

of cars, greater car supply, less need fn

purchase of new equipment, decrease in

cost of operation, less maintenance co-t.

prompt handling of business, greater sat

isfaciion to shippers, better earnings f'T

railroads and a more satisfactory divi-

dend for the stockholders.

Railways in Siberia

The development of Siberia has been

letardcd owing to the fact that there i<

only one main line of railway. The ali-

sence of branch lines has hindered the

full utilization of the great natural re-

sources of Siberia, and the population

have had great difficulty in shipping their

products to profitable markets.

Up to the outbreak of the war the main

line of the Trans-Siberian Railway pro-

vided the only means for handling the

traffic of Siberia. This was supplemented

in summer by steamboat services on tlic

principal rivers, which flow north and

south and are intersected by the railway.

Settlement has therefore been confined for

the most parj to the narrow strip of ter-

ritory adjoining the railway and the banks

of the rivers. Long before the war lead-

ing Siberian public men and organiza-

tions were urging the construction of

branch railway lines, not only to create a

wider market for the agricultural pro-

ducts of the country, but also to render

possible the further exploitation of the

mineral and forest resources of Siberia.

The most pressing need of the present

moment, however, is the restoration of

the existing railway facilities to working

efficiency by repairing the roadbed and

providing sufficient rolling stock to enable

the Trans-Siberian Railway to transport

the goods urgently required in the in-

terior of the country. The lack of rail-

way cars and locomotives is one of the

chief obstacles to the relief of the present

economic situation in Siberia, and their

provision demands first attention.

Reducing Friction in Threading.

When cutting threads on brass rods

or pipes, the dies have a tendency to

squeak. .\ solution of very strong soap

suds applied to the metal will reduce the

noise as well as the friction.
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Operating and Adjusting the Welding Torch

The railroad shopmen will use the oxy-

acetylene process in two ways: (1) In

welding various metals, and (2) in cut-

ting steel. As railroad equipment is con-

structed of very many diverse metals it is

important that the railroad welding op-

erator shall not confine his study of the

subject to iron and steel. Doubtless,

these are the metals he will be occupied

with during 90 per cent, of his time.

Nevertheless, how about the remaining

10 per cent.? Brass, copper, aluminum,

bronze, tin, zinc, etc., are metals widely

used and attracting further attention as

civilization advances. It will not do for

the railroad welding operator not to be

informed as to what can be done with

such materials. Ability to adjust and re-

adjust his torch correctly is a part of ihe

By J. F. SPRINGER

but they are then beyond our power to

regulate. In short, then, it is possible to

adjust the flow of oxygen without dis-

turbing the stream of acetylene ; and it

is possible to adjust the flow of acetylene

without disturbing the flow of the oxy-

gen. Here our regulations begin and

end. However, we may get three types

of flame. (1) By adjusting the oxygen

and acetylene so that they just about

counteract each other and no substantial

e.xtra amount of either is left to act by

itself on the highly-heated metal. This

i.-i the neutral ftame. (2) By varying the

conditions producing the neutral flame in

such way as to have an excess of oxygen

kft over, an oxidizing flame is produced.

Tlie extra o.xygen, it is to be expected,

will attack tlie hot work. (3) Finally,

\IK\V OF WKLDIXG .\ JOINT .\T ENTR.WCE TO TIL'XXEL.

game and must be mastered, if he is to

become a real expert.

Because the oxy-acetylene welding

torch is used for various metals, it be-

comes necessary to adjust the flames to

suit the varying conditions. The adjust-

ment suitable to steel may not be at all

the proper thing for copper. One of the

gases issuing from the burner is oxygen.

In addition, the acetylene breaks up and

streams of hydrogen and gaseous car-

bon result. In making any adjustments,

we are limited, in point of fact to two
streams—one for the oxygen and one for

the acetylene. We cannot regulate the

hydrogen and the carbon independently

of each other. When going into and
through the torch, they are bound up
together in the acetylene. They do
break apart just after leaving the torch.

by changing the adjustments so as to

have an excess of carbon, a carbonizing

Home is created.

Suppose, for example, that the oxygen

and acetylene cocks have lieen adjusted

so as to produce a neutral flame. The

oxidizing flame may readily be produced

by increasing the oxygen flow or de-

creasing the acetylene flow. Similarly,

witli the torch adjusted for a neutral

flame, a carbonizing flame will be pro-

duced by opening the acetylene cock

further or by closing the oxygen cock to

a further point.

./ neutral flame is, ardinarily. the

thing for steel. A carbonizing flame

would tend to inject carbon into the steel

when it is highly heated. The efTcct of

this may be injurious. Carbonizing will

prol)ably begin while the steel is still red.

or before it assumes an orange, and may
be e.xpected to continue indefinitely as the

temperature goes up. The effect of more
carbon is to increase the hardness and

decrease the pliability. On the other

hand, if steel is welded with an oxidizing

flame, a cutting action is produced.

These considerations are especially to be

borne in mind by those using the torch

in railroad shops and elsewhere where

steel is concerned.

In welding copper and copper alloys

high in copper, it is so important to pre-

vent an excess of oxygen in the flame

that it is probably the best practice to

use a flame that has a carbonizing char-

acter.

It will be understood from the fore-

going remarks that adjustment counts

for something. Fortunately it is quite

possible to judge accurately when the

flame is adjusted neutral. The neutral

flame may thus be readily made the basis

for securing a carbonizing or an oxidiz-

ing flame. When the neutral condition

exists, the little w'hite flame close up to

the burner will be a brilliant white and

will be sharply defined. These are good

and sufficient tests of the neutral condi-

tions. They are very easily noted. One
has merely to be on the watch. If the

tlame loses whiteness or sharpness of

outline, the neutral condition has prob-

ably been lost. This may occur during

ti iirk. The operator may start out with

h's adjustments perfect. Later, because

of some change in pressure with either

the oxygen or the acetylene or some
variation in the quality of either, the neu-

tral condition passes away. It is readily

restored by simply manipulating the

cocks until whiteness and sharpness re-

appear.

The torch may be started and the neu-

tral flame produced in the following way

:

The acetylene cock is partly opened, the

oxygen cock being left closed. The
weak stream of acetylene is lighted.

The oxygen regulator, back of the torch,

is now set at the proper pressure and

the oxygen cock on the torch opened up

full. Usually, the condition now will be

a flame containing a great excess of oxy-

gen. .'\n oxidizing flame may often be

recognized by the appearance of a violet

color in place of the while of a normal

inner cone. The acetylene cock is now
o|>ened, not too suddenly, until /«'o inner

white flames appear. This condition in-

dicates an excess of acetylene. If the

don!)]e white flame fails to appear by the

time the acetylene cock is fully opened

up, the oxygen cock may be shut off until

the double cone is seen. As this state of

afl'airs means an excess of acetylene, all
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that is now necessary is to shut off the

acetylene cock gradually, watching the

white llamc. A moment will come, if the

torch, etc., are what they should be, when

the two white flames will merge and a

single ^harply defined one stand out. It

should be a brilliant white. An exactly

neutral adjustment has now been secured.

It has taken some time to explain what

to do and the meanings of one or two

things, but the actual carrying out of the

directions will, with a little practice, soon

be done in rapid fashion.

The higli temperature credited to the

oxy-acctylcne flame (about 5,500 degrees

!•'.) does not exist any and everywhere

over the flame. The large transparent

envelope extending from and surround-

ing the little white flame has a compara-

tively low temperature. The excessively

high temperature probably exists no-

where else than in a very small region

at the outer end of the little white cone

or perhaps a trifle beyond this end. In

fact, the excessively high temperature is

possible, only because a large part of the

total heat produced by the torch is con-

centrated in a small region. Absence of

such high concentration is probably the

reason why the oxy-hydrogen flame has

a maximum temperature very much low-

er than '.he hot spot of the oxy-aceiylene

flame. The little white flame is, in fact.

the working part of the oxy-acetylene

operator's instrument. The special re-

quirements of different metals, etc., may

make it advisable to do the heating at

points varying through a small range.

Generally, for steel, the working point

vill be at or very close to the outer end

of the sharply designed white cone of the

neutral flame For copper, the working

point will be further out from the tip of

the burner.

It is imoortant that the operator

should master the matter of adjustments.

.•\s already indicated, readjustments may
become necessary during the progress of

the work as well as at the start. The
operator must be on the watch for fluc-

tuations in the character of his flame and

should then quickly readjust. Perhaps

the best genera! directions here arc: (1)

to get the double cone by increasing the

acetylene flow or decreasing the oxygen

one, and then (2) to reduce gradually

the acetylene to produce the neutral

flame. Having once gotten the neutral

condition, it will only be necessary to

hold it or else make the variation neces-

sary for the particular work in hand
These directions are for quick readjust-

ments during operations. I have already

explained how to start up. It is one of

the operator's chief businesses to watch
his flame.

There are two things which the work-
ing flame has to do: (1) It has to heat

the surface of the work to or near the

melting point, and (2) it has to melt the

welding rod. The torch will be in one

hand, the rod in the other. With some

metals, as copper, the melted metal in the

groove where the weld is being made and

the welding rod are both to be kept free

from contact with the inner cone, as such

contact is productive of damage. With

other metals, a^ cast iron, this contact

will have no such serious effect. It is

probably best, however, in the general

run of cases not to get any metal actually

into the white cone. The reason turns

on the contents of this white flame. It

is understood that, in this region, three

gases are flowing alongside of one an-

other, each uncombined with either of

the others. That is, we have currents of

free hydrogen, free gaseous carbon and

free oxygen. Free oxygen is probably

bad for pretty much all inetals when the

latter are in a highly heated state. Car-

bon is likewise, in general, undesirable.

Hydrogen will sometimes be injurious,

sometimes harmless. Thus, with nickel,

the hydrogen would have no ill effects.

Some remarks on the sizes of welding

burners will be in order. The size of

the burner, other things being equal, de-

termines the poti<er of the torch. With

a big burner, one will get, naturally, a

big flame with which to pour into metal

a large amount of heat. With a small

burner, one naturally gets an instrument

of less power. The character of the

metal and the thickness and width of the

weld play important parts in determining

the size of the burner. In the case of

one or two makes of burner, more than

one size of burner may be used with the

same torch. It is not difficult to under-

stand the desirability of varying the

power of the flame—that is, the size of

the working cone—for various conditions.

Aluminum, magnesium, tin. etc.. have low

melting points and do not require ex-

traordinary amounts of heat. With thin

work oi such metals, a small size of

burner should ordinarily be employed.

Steel calls for a medium size. Copper is

an example of a metal requiring a gen-

erous size of flame, if effective use is to

be made of the torch and of the opera-

tor's time. It is to the manufacturer's

interest to name the proper size of burner

for various classes of work. It will be

advisable, if the manufacturing concern

is one of repute, to accept the maker's

statements on this point.

you will tind that each period of, say,

10 years on some lines, and IS yean on

others, calls for great changes in the lo-

comotives brought about by changes in

traflic conditions, when it becomes neces-

sary to break away from tradition and to

enlarge and improve the machine as a

whole, while retaining the maximum pos-

sible number of interchangeable parts. If

we take the period of 10 years, and as-

sume that the life of the locomotives will

be 30 years, it is obvious that after the

tenth year, if such changes as I have in-

dicated come about, we shall be adding

to our number of classes, and may even

have to add to our number of types, and

that before the actual death-rate of the

first lot, due at the thirtieth year, really

begins, we may have 21 different classes

or types on the same railway at the same

time. The casual observer might consider

that there was too great a variation,

w-hereas the user would be easily able to

show that progress has demanded the

change, and that economy of operation

and capacity for earning have been in-

creased by the modernizati<:>n of the plant.

The change, therefore, becomes a sub-

ject for consideration, and not for su-

perficial criticism. The form of the loco-

motive, as distinguished from its original

detailed parts, may last for 30 years."

Heavier Steel Rails.

A home contemporary calls attention

to the fact that railway practice in pre-

war jimes showed a tendency to increase

the weight of rails. This tendency has

been accentuated by the heavy traffic and

great increase in wheel-loads, due to the

war conditions of the last four years. In

the United States in the last twelve

months many of the railroads have gone

to sections considerably over 100 lbs. per

yard. One of them is now contemplating

the adoption of a 200 lbs. steel rail. The
railroads employing sections in excess of

100 lbs. report greatly reduced cost of

track maintenance and a reduction in the

number of failures, as well as a better

running track. Experiments with heat-

treated rails have shown results indicat-

ing that they also may have a future.

.Apparently there arc no reliable means

of knowin.g with certainty when tlv

limit mav be reached.

The Life of a British Locomotive.

Sir J. .^spinall, in his presidential ad-

dress at the Institution of Civil En-
gineers, said that "assuming that the line

of railway does not vary, and that the

seven types will do all the work, the ques-

tion of mainlaining those types for a long

period of years—always assuming that

they have been thoroughly well designed

—depends on the march of progress ; and
if you look back over a series of years

Metal PoUsh

In a quart of gasoline mix eight ounces

of whiting, taking care that the whiting

is free from hard particles. Shake up
this whiting thoroughly and add thirty-

two drops of oleic acid. It will be ob-

served that the whiting does not settle to

the bottom of the receptacle, but remains

in solution. Apply to any kind of metal-

lic surface with a piece of cotton flannel,

rubbing well. Polish with a piece of the

same clolh perfectly dry.
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New Type of Keyseat Milling Machine
hardened steel worm, fitted with roller

tlinist bearings. The vertical spindle is

(lri\en liy a worm wheel and spiral bronze

year, and the drive for both spindles is

encased to permit of continuous lubrica-

tion. The horizontal and vertical spindles

are both fitted with a No. 4 Morse taper.

The work table has three finished T
slots, drilled stop pin holes at each end,

and is surrounded by a pan for draining

off the lubricant to a tank in the base.

It is operated by a spiral pinion and an-

gular rack. The outer support on the

cross rail is adjustable on the rail by

means of a rack and pinion. The cross

rail elevating screws have a top and bot-

tom bearing to insure their operation in

tcn.sicju.

It will be observed that all of the con-

trols, of which there are six, are concen-

trated and brought within convenient

reach of the oijcrator. It may 1)c added

that every bearing except those for the

lifting screws arc bushed. The gears are

Our illustrations show the new type of

heavy duly horizontal Keyseat milling

machine, manufactured by the Newton

Machine Tool Works, Philadelphia, Pa.

Among its new features is a set of New-
ton centers with quartering devices for

accurately milling on the quarter the

keyseats of locomotive a.xles so that both

ends of the axle may be finished with the

original setting. A vertical spindle is an-

other new feature used to end keyseats

when necessary, such as those in the ec-

centric strap bearings. Still another fea

turc is that a cutter can be mounted on

the horizontal spindle to allow milMng

keyseats in multiple.

This machine is particularly adapted

for long shafts, the talile being supported

its full length, and the base and table can

be made to mill any desired length, such

as may be required for large rotors. The
table of the machine has nine changes of

gear feed from a box in w-hich are

mounted adjustable sleeves, giving

changes without removal of gears. The
table has also reversing fast power trav-

erse. The cross rail is counlerwcightcd.

and also has reversing vertical fast

power traverse in addition to hand ad-

justment.

An important feature in the shaft trail -

mitting motion for the vertical adjust-

ment of the cross rail is in being littccl

with a micrometer collar for adjusting

the cutter on the horizontal spindle to tlic

required d.-pih. The horizontal spindle

is driven Ijy a bronze worm wheel and

steel or bronze, except the large substan-

tial gear.

The general dimensions of the machine

are as follows:

Diameter of horizontal spindle in bear-

ing. 4-5^ ins. ; diameter of horizontal

spindle through driving gear, 4 ins.; side

adjustment of horizontal spindle by hand.

4 ins. ; distance center of horizontal spin-

dle to under side of cross rail, 2^2 ins.;

maximum cutler swing on horizontal

spindle, where vertical spindle saddle

does not interfere, 10 ins. ; maximum cut-

ter swing under vertical spindle saddle,

6 ins. ; width of work table over working

surface, 20 ins. ; length of table to mill,

10 ft.; width between uprights, 26 ins.;

maximum height center of horizontal

spindle to top of work table, 33 ins.;

maximum height end of vertical spindle

to top of work table, 35 iiis.

The weight of the machine, complete,

is 22,000 lbs. when length of table to mill

is 10 ft.

^im-. \li;\V (It llniil/.iJM Al, Ki;SSi''.AT \lllll\(. M\(lll\l
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The Convention Idea.

Seeing that we are having all of the

usual railroad conventions in 1919, it

i; well to think what a convention amounts

to, and what it really was. Railroad men

have spent time in preparing papers and

discussions for their association meetings,

as well as in arranging their railroad work

so that they may be absent. The supply

men have spent time and money, not only

in preparing their exhibits, but in re-

search and experiments, and service tests

that have developed the devices they ex-

hibit, and by calling in their sales force

to attend the convention, and explain de-

tails of tlie appliances.

.\11 this effort must be considered an in-

vestment, and we must look to the results

to determine its value. The results we
look for are the spreading of information

from railroad man to railroad man, from

supply man to railroad man, and from rail-

road man to sujiply man. In every one of

these cases the value of the information

secured will depend to a great extent on

the time and care spent in its preparation.

Before our readers do go to a conven-

tion, they should study the list of exhibi-

tors at the convention, and make notes of

the sulijects that are of greatest interest

to them. Then when they arrive they may
arrange a systematic plan for viewing the

exhibits in which they are interested, with

ilie least possible lost motion or lost time.

II IS wiirtli while to avoid the busiest

hours, as salesmen tlicii are likely to have

their atteiiiiuii diverted to such an extent

tliut much time is lost, it is worth while

t-> make a preliminary survey of the booth,

Iroiii the aisle, and determine as far as

possible the most interesting features of

ilie exhib.l, before taking them up in de-

la.l one by uiie It is worth while to have

a note book very handy, and it is no reHec-

tion on any man that he is unable to re-

II.ember and assimilate the vast amount

ol information offered him during a con-

vention. It is worth while to waste as

litile time as possible in getting over the

features of a device to the limit of your

present knowledge, or to where you can

liegin to gather facts that will extend your

information ; it wastes both your time and

a salesman's time for you to listen to facts

with which you are already familiar. It

is worth while to get what descriptive

matter you can, and to wait until you are

back from the convention to read it over,

with your notes on that subject, to get

the liest possible grasp of the subject. It

i> worth while to make a note or get a

card from the man you talk with, for any

queitions that may come up later can be

prolilably referred to him, with the knowl-

edge that he can tell how far the subject

i clear to you.

There are two extreme courses to be

avoided, in studying the exhibits ; I'irst, to

treat each exhibit as equally important to

the next, and so devote no more time to

the subjects in your own special field than

you do to subjects of little except general

interest to you. The second is to confine

all of your attention to your own field,

and not take advantage of the exceptional

facilities offered to familiarize yourself in

a general way with the advances made in

related fields of work.

Between these two lies the proper

course, and every man will have to hold

himself responsible for the most advan-

tageous distribution of his time. It is not

out of place to suggest that wlien the

booths you are most interested in are

crowded, you cannot fare worse in booths

of less specific interest to you. for all the

information wanted from ihem can often

be secured from the aisle, whether the

booth is crowded or not. Mornings are

the best time for tl e concentraied work

in your own department, as every exhibit

will be set in order, and m I'e freedom is

possible in comparing devi e tban later,

when the attendance increas:"s.

The subject of how best to make the

convention serve you and ih'ongh you,

your work and your railroad is worth

painstaking study. .Ml the thinking and
planning that can be done beforeliand will

result not only in more time available for

the purposes of a convention, but in a

more advantageous use of time.

The Effects of High Water in Loco-

motive Boilers.

In regard to the effect of high water

ill locomotive boilers it may be said gen-

craly that it is of a pernicious kind. This

is more particularly true in the case of

boilers cijuipped with su|>erheating ap-

pliances. The higher the degree of su-

perheat the better the results will be. In

the case of carrying high walcr in the

boiler, the superheating apparatus will

help to evaporate the water, but it cannot

accomplish this and raise the tempera-

ture of the steam at the same time. With

high water the superheater merely be-

comes an auxiliary in the evaporation of

water. The water must necessarily be

turned into steam before the steam can

be superheated, and in the case of water

being carried into the dry pipe and so

reaching the superheater pipes, the water

present in the steam must first be con-

verted into steam, and the action of the

'upcrheaiing appliance is largely diverted

from its real purpose.

This is not the only detriment in the

rase of carrying high water, but just as a

bo ler accumulates scale from impur't'es

in the water, so does the superheater

un'ts collect the sed'ment until il hardens

anil becomes thick enough to insulate the

steam that is pass'ng through the pipes

so that they are prevented from absorb-

ing the necessary heat, and consequently

the performance of the locomotive will

show a diminut'on in effectiveness.

It will thus be seen that the water

should always be carried as low as the

conditions will permit, particularly in

superheater locomotives. Hostlers and

others who may have charge of boilers

in roundhouses and termnals should be

irstructed that flooding the boiler is bad

practice. In additon to destroying the

cfTiciency of the superheater it also in-

duces leaky units, rendering increased

repairs, and mi short reducing the in-

creased benefit to be derived from the

appliance to a negligible quantity.

The Ethics of the Derail.

The derail is still in use on many rail-

ways, Init it is not impossible to believe

that one day it will be no more. There

are two reasons which may be given for

this : one of them is purely ethical and

the other is more or less financial. These

two are very potent factors, and must

surely influence the view of railroad

men whenever the use of the derail

comes up for discussion. It is ordinarily

placed at interlocking points, where two

railways cross one another's tracks on

the level. It is also to be found at the

entrance of swing or lift bridges. The

object of the derail is to put engine and

cars off the track if they are driven past

a point where an absolute' stop is impera-

tive.
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The object is to make derailment the

price of disobedience, and one might al-

most think that its use implied a chal-

lenge to the effectiveness of discipline

on the road, though this is, perhaps, too

severe a view. to take. Cases could be

multiplied where in the derailment of

the train innocent people have suffered

with the guilty. As a case in point, an oc-

currence that happened some years ago

on one of our large railways may be

cited. A passenger train of five cars,

with engine and tender, were "put on

the ties" at an interlocked "diamond"

crossing because the engine-man over-

ran the home signal, which was against

him, although no train was in sight on

the other railway. The baggageman, the

express messenger and others, shaken

up, when the train went down a 6-ft.

embankment, were heard to describe the

derail as a barbarous appliance, since they

were not guilty and no actual safety had

Wen. secured for the train.

It is true that mechanical appliances

cannot discriminate between what is de-

cidedly hazardous and what is simply a

breach of rule, and there are many who
think that this method of automatically

disciplining the man on the engine has in

i; enough that is unfair to others to re-

strict or modify its use. The engineman

is not necessarily to blame ; the train

may lie beyond his immediate control,

but a stop must be made, come what may.

When the purely ethical view is taken,

the derail does not have the argument all

on its side.

The financial reason is that a derailed

train is almost sure to be more or less

damaged, and the cars and engine have

to be put on the track, which costs

money, and the damage repaired at a

price. An example may here suffice. A
yard engine of the consolidation type,

new from the repair shop, with much too

little weight on the pony truck, evinced

a tendency to mount the rails, even on
the easy diverging track at switches. A
zealous official, oppressed with the idea

that time was money, and not being fa-

miliar with derailed engines, put this

engine on the track several times, before

he was made lo desist. His trouble lay

ill the fact that the engine, when on the

tics, was so hastily and clumsily got on

the rails that, in the language of the

roundhouse, a "good engine on the ties

was turned into a scrap heap on the

rails." So much had been broken in I be

process of re-railmenl.

The parallel between the yard engine

and the derailed train holds sufficiently

well to point out the factor of expense

which usually makes its appearance in

such cases. The advent of slop signals

and the u^c of electricity has done much
lo reduce the necessity for the derail. No
one will argue that the saving of life

can for a moment be weighed in the bal-

ance against a shaking up of passengers

and the "consequential damage," to be

paid for. Better a thousand times to re-

tain the derail on every railway in the

country than to lose a human life ; but

time has wrought improvements, and the

way is looked for and is being found, to

produce the same safe results by other

and as effective means.

The Return of the Soldiers and the

Railroads.

We are meeting every day gallant

young soldiers returning from battle,

mostly asking our advice in regard to

wliat is the most likely department in

railroad operations offering opportuni-

ties of advancement to earnest workers.

We wish that we were able to point out

the clear path to each individual seeker

after light, but the task is an impossible

one. It largely depends on the individual.

Those whose youth has been spent with-

out some e.xperience in manual labor

would find that firing a locomotive is a

laborious occupation requiring more than

ordinary physical strength and activity.

Those who have reached manhood with-

out any experience in machine shops

would find much difficulty in getting an

rpportunity of entering for an apprentice

ship in any of the mechanical depart-

ments, and still more difficulty in securing

sufficient compensation to meet living ex-

|ienses in these days of high prices while

learning the particular trade which they

had chosen.

.'\ large number of the youths of all

nations spend some years in ineffectual

beginnings at occupations. The knowl-

edge that they gain in this way is not

altogether wasted, but it is better if the

mind of the young man had been directed

toward sonic particular branch in a depart-

ment of human endeavor. Nature never

errs. Her followers are wise. Lightly

built lads who may be good in penman-
ship and clever in mathematics should

not waste their lime in sighing for the

opportunity to move throttle levers, tliey

should learn stenography, and to that add

the correct use of words, and they will

find a wide and growing field in several

departments of railroad work.

Before the war, railroading, like many
other occupations, was overcrowded, but

the future is full of promise. This is

cs|)ecially true of the expanding oppor-

ttuiilies of the west an<l southwest. New
roads have been projected anrl delayed

again and again, hut they caimot he de-

layed much longer. There will he a call

for young men in those golden ficlils of

oiiportunily. The strong, (he accom-

jilishctl, the self-reliaiil will be welcomed.

It is pleasing lo observe that the prin

cipal railroads are making room frjr the

returned soldiers who, previous to their

enrollment in ihc army, were engaged

in the railroad service. This is as it

sliould be, although the problem is a

serious one. In the shortage of labor

incident to the call to arms, the influx

of new workers, including many thous-

ands of women, were drawn into the

service. The great bulk of these have

been found worthy and capable, and it

should not be expected that these em-

ployees are to be indiscriminately dis-

missed. The new regulations in regard

til the general adoption of the eight hour

law creates a demand for an increase in

the number of employees, and it may be

relied on that no difficulty will arise in

the future, but will be met and overcome
by that spirit of mutual interest that has

become intensified by reason of the titanic

struggle through which the spirit of the

.\merican people has come so trium-

phantly.

It is also well to bear in mind, that, as

might be expected, the added transporta-

tion that ta.xed the utmost capacity of

the railroads, has since the cessation of

hostilities fallen off considerably. The
reduction in the number of passenger

trains, the increase in rates and other

causes has had its effect on what may be

called the traveling public. It will likely

lie some time before this resumes its

r.ormal activity. Meanwhile the Railroad

.Administration is acting strangely in re-

ducing purchases of railway supplies to

a minimum. This is already working

serious hardship upon the companies

manufacturing such supplies, with the

result that many are contemplating the

prospect of not only reducing the number
of employees, but of shutting down their

plants and thus adding to the number
unemployed. It seems to us that it would
have been wiser to have taken the oppor-

tunity to rehabilitate the equipment, as it

\.- well known that a large amount of de-

ferred maintenance has accumulated as a

consequence of the railroads being run

for years with a minimum atnount of

new equipment. But the underlying mo-
tives of the ways of governmental control

are past finding out.

Another Word About the Railroads.

The Merchants' .Association of New
^ ork is in favor of the plan proposed by

the Railroad Executives for the future

management and control of the railroads

now under I'cderal control. It seemed
to the Transportation Committee of The
.Association and to the Directors that this

plan promised a greater amount of i)ublic

service than any other, although all the

various plans proposed have attractive

features.

The association has also dcil.ircd posi-

li\c-ly against dumping the railroads back
upon ibcir owners, vvilhout instructions

from Congress. l)efore the expiration of

the period, which was set as the limit of

I'cderal control.
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Air Brake Department
The Frictional Interrelation Between the Component Parts of the Air Brake S>stem

—Questions and Answers

W. h. Dean, a leading air brake ex-

pert, in speaking before a meeting of the

Air Brake Association recently said that

the complexity of the air brake system is

familiar to all who have to do with air

brakes. The system is complex because

of the number and interrelation of its

parts. And, because of this, many people,

in their close attention to one phase of

the air brake problem, overlook the other

phases and their relation to the one at-

tracting the most interest at the moment.

It is the old question of llie tree and the

forest, one is so occupied in studying the

tree that the forest escapes attention. For

instance, many relate wheel sliding di-

rectly to braking power, or, to use the

more correct term. Iiraking ratio, and for-

get that there are many more factors

involved than merely this one of braking

ratio, .-^gain, air brake devices frequently

are given close scrutiny as to air-handling

performance, that is. performance which

is necessarily limited to the delivery and

release of air at the brake cylinder, with-

out tracing the braking problem right on

through from that point to the wheel and

to the rail.

The many parts of the air brake system

are interrelated in either one, or both,

of two ways; viz., in series or in parallel,

to use the familiar electrical terms. Parts

arranged in series fall in, one behind the

other, like the links of a chain. Tlie fail-

ure of any one part puts all the other

parts in the series out of commission, and

obviously the whole series can be no

more efficient than the least efficient part.

just as the strength of a chain is limited

to its weakest link. The brake installa-

tion of a single car, starting at the branch

pipe lee and ending at the rail, is of this

type. Any interference, such as a closed

cut-out cock, a faulty triple piston ring,

a badly leaking packing leather, or a

broken pull rod, renders tlic whole series

totally inoperative.

On the other hand, the lirake equipments

on each individual car are in parallel one

with the other. The brake pipe is the sup-

ply circuit and the rait the return circuit,

to use our electrical analogy, and each

brake equipment extends from the one

(the brake pipc1 through the branch pipe,

air handling devices, cylinder, foundal'on

brake gear, and wheels to the other (the

rails). The disablement of one equip-

ment does not impair the others except

for the transfer of t.ic load or perform-

ance of this disabled equipment to the

others. If the braking ratio, other things

remaining equal, be taken as the measure

of braking effectiveness for any car, then

loading the car without increasing the

braking force to keep the braking ratio

constant, means that this parallel circuit

is over-loaded and the excess braking

etTort inust be transferred to the other

circuits (equipments) in the train.

The foregoing method of viewing the

problem is not offered for any cash value

it may have. It merely serves as an illus-

tration of the dependence in operation of

each part of the air brake system upon the

operation of each and all of the other

parts. It may he surprising to state that

the air brake system for a train not only

includes the more obvious parts such as

air compressor, main reservoir, brake

\alve, brake pipe, each triple valve, aux-

iliary, brake cylinder and foundation

brake gear, but also the truck and car

construction, the wheels and the rails,

and even the road bed and the weather.

.As the motion of a train is referred

to the rails and to the earth as a base,

.ill motion being relative in nature, so also

must the braking problem start with the

rail and fundamentally depend upon it.

Obviously, could all the weight of a train

be removed in some miraculous maimer

from the wheels at the time of a brake

application, not only would all the wheels

slide but the rails would offer no resis-

tance to the sliding wheels, with the

result that no retarding effort whatever

would be exerted by the rails upon the

moving train. Therefore, it is upon the

friction which can be set up between

the wheels and rails, and which is due

to the weight iinposed by the wheels upon

the rails, that we must depend for re-

tarding force with which to stop a train.

This friction, or adhesion, is a maximum

when the wheels arc rolling and a mini-

mum when they slide for the same reason

that the fritcional resistance to be over-

come in pushing a heavy table is greater

in getting it started than in keeping it

inoving. Thus in applying brake shoes

to a pair of wheels a balance of etpial

frictional forces is set up, the brake shoe

friction tending to slide the wheels, and

the wheel-rail friction keeping the wheels

Ml rotation. However, if the brake shoe

friction exceeds the maxitnum [Kissihlc

wheel-rail friction, or adhesion, that is.

if the pull of the brake shoes tending

to lock the wheels is a greater force than

the pull of the rail, which tends to keen

the wheels turning, the wheels, of course,

will slide. Here, as in all other cases.

there is a balance of forces, the decision

going to the greater force.

Questions and Answers

Locomotive Air Brake Inspection.

(Conliitucd from pat;c 5-. /''''. ">>'V')

675. Q.—What is the object of cross

slotting the boss of the air valve?

A.—To prevent the possibility of the

valve wearing to such a perfect lit against

the valve chamber cap that the air

pressure would not permit it to seat

promptly.

576. Q.—What should in all cases be

applied to the threads of a valve chamber

cap or an air valve seat or cage before it

is screwed into place?

A.—A coating of a mixture of oil and

graphite, and this should be valve oil.

(i77. Q.—What should in all cases be

done before screwing a discharge valve

cage into place?

A.—.A standard tap for the purpose

should be used to true up the threads.

678. Q._Why so, if the threads are

apparently in good condition ?

.\._On account of uneven thickness of

the metal surrounding the cage, the heat-

ing of the cylinder and the consequent un-

even cooling results in warping this cavity,

the threads of which should in all cases

be trued up before applying a cage.

679. Q.—What causes the cages to be-

come loose in the threads?

A.—The heating of the compressor

tends to shrink the brass cage, and when-

ever found screwing in very loosely the

cage should be renewed.

680. Q.—What is the effect of having

a valve too loose in the cage?

,\,— \t will roll about, leak, and pound

the valve seat out of shape.

681. Q.—Should all valves have the

full lift specified when fitting them?

.\._It will be found to be of advantage

to have the lift a trifle less than the fig-

ures specified so that when they have

worn to a good bearing the lift will not

exceed the figures given.

682. Q.—.Assuming that the compressor

is ready to be assembled, what is to be

observed in connection with the gaskets?

.A.-Unless the middle gaskets are

absolutely known to be in good condition

and have been re-grooved, new gaskets

sboidd he used, it is preferable to use new

gaskets between the cylinders and center

piece.
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o83. Q.—What else is to be done in an

ertort to obtain a tight joint?

A.—The bolting faces of the cylinders

and center piece are to be thoroughly

cleaned, and a mixture of valve oil and

graphite must be used on tap bolts and

m bolt holes.

684. Q.—What is the result of a fail-

ure to use a coating of some such sub-

stance on tap bolts in the cylinders or

top heads ?

A.—A great deal of unnecessary drill-

ing out of broken and corroded bolts

with the consequent damage to tlireads

in holes.

685. Q.—What is the essential condi-

tion in maintaining a compressor in a

high state of efficiency?

A.—An accurate tit of parts and clean

air passages.

686. Q.—Can a tit of parts be obtained

ii the cylinders or bushings are worn?

A.—No.
687. Q.—What is considered to be

the most convenient method of main-

taining a tit of parts in the top head of

the Syi ins. compressor'

A.—Rebushing the heads, so that a

standard size of pistons and rings may
be used.

688. Q.—What is the standard size of

main valve pistons in the Syi ins. com-
pressor ?

.'\.— Small, 2 5/16 ins. e.xhaust. 2]/, ins.

and large piston 3)^ ins.

689. Q.—What is the most economical

method of maintaining a fit of parts in the

top head of the 9^2 ins. and 11 ins. pumps?
A.—The general practice is to rebore

the main valve bushing and the left main
valve cylinder head and to apply larger

than standard sizes of pistons.

690. Q.—How often may the parts be

rebored ?

.A.—4 times, or in steps of 1/32 ins. at

a time until a piston 2'4 ins. x S'/s ins.

has been used.

691. Q.—What is the standard size of

main valve piston for the 9'/2 ins. pump?
A.

—

2% ins. X 3 ins.

692. Q.—For the II ins. main valve

pistons?

A.—Small end 2 11/16 ins., large 3 13/16

ins.

693. Q.—What is the maximum size

furnished?

A.—2 13/16 ins. and 3 15/16 Ins.

694. Q.—What is to be observed in

Connection with the reversing valve?

A.—That it has a i)erfect bearing on its

seal and that it tits the bushing.

695. Q.—What is the most economical
method of maintaining air and steam
cylinders in a condition to insure a fit of

parts ?

A.—By rehoring them when worn and
applying pistons to fit.

696. Q.—Are air and steam cylinders
ever rebored and bushed ?

.\.— it has been done in some shops,

but tlie practice is not general.

697. Q.—How should a piston fit an

air cylinder?

A.—It should be a close fit, the cylin-

der should be bored to the same size as

the outside diameter of the piston.

698. Q.—What if the piston will not

enter the cylinder?

.\.—,\ trifle can be filed off the piston,

and an eflfort should be made to have the

iiiston pass through the cylinder with

some friction.

699. Q.—How should packing rings be

lifted to a cylinder?

A.—They should have a bearing all the

way around in the cylinder and lap over

a trifle at the ends.

700. Q.—How should they fit the

groove of the piston?

.\.—They should fit neatly without

binding and make a tight joint at the

ends as well as at the wall of the cylinder.

701. Q.—What will be the result of

lapping the rings at the ends?

.\. It will be necessary to drive the pis-

tons through the cylinders when fitting

up the pump.

702. Q.—Should the sides of a pack-

ing ring ever be filed to fit a groove?

A.—No, it invarialily results in leak-

age past the rings.

703. Q.—How can this l)e avoided ?

A.— By maintaining a standard size of

ring and piston groove.

704. Q.—How are the main valve pack-

in.g rings fitted?

A.— In the same general way as to fit

at the ends and in the groove, they should

lap so that they will go through the cylin-

ders with some friction and after a liear-

ing has been obtained by grinding the

ends should be filed off just enough to

allow them to pass through the cylinders

freely.

705. Q.—How should tlu-y be fitted in

the top head of the 8;.!. ins. compressor or

in the steam head of the 5.\ and 6A com-
|)rcssors?

.'\.— In the same way as previously out-

lined, but when finished the rings should

not be allowed to lap over enough to

prevent. the main valve or valve stems to

be moved by hand.

706. Q.—What is the most important

thing to be observed after cylinders or

main valve cylinders and bushings are re-

bored ?

A.—To he positive that they are cor-

rect in alignment, that is, that they have

been bored straight,

707. Q.—How Is this ascertained ?

A.—By passing the pistons, attached to

the rods, through the cylinders Iicforc the

rings are applied.

708. Q.—How is It done after the main
valve bushing has been rebored ?

A.—By tcmjinrarily bolting the left main
valve cylln<lcr bead in place and knowing

that the main valve pistons pass through

the rebored parts freely before any at-

tempt is made to assemble the head or

fit the rings.

709. Q.—What should be done in the

event of a worn reversing valve bushing?

.V.—The bushing should be removed by

pressing it out of the head and a new one

should be applied, on 9; 2 ins. pumps.

710. Q.—Are these bushings ever

reamed and trued up ?

.v.— It is being practiced in some shops,

but in all cases where it is done, a larger

size reversing valve is applied.

711. Q.—What is usually done with a

(letecti\c reversing valve seat in the S',z

ins. and 11 ins. compressors?

A.—The seats are faced off and new
valves are applied.

712. Q.—What care must be taken in

applying a new bushing?

A.—To see that the steam ports are in

alignment and that the reversing valve

cliamber cap has a bearing on the top of

the bushing as well as on the head.

713. Q.—What should be observed in

connection with the steam piston and rod?

A.—That the piston rod is not worn
materially at any point.

714. Q.—What may be done if it is

worn ?

A.— It may be trued up in a lathe, but

it should never be allowed to become
1/16 in. l)elow the standard thickness.

715. Q.—How should the stuffing box
glands fit the rod?

A.—They ohould be a neat sliding fit on

the rod.

716. Q.—What should be the maximum
difference Iictween the thickness of the

sleam piston packing ring and the width

of the piston groove?

A.—The packing ring should not be

niore than .005 ins. loose in the groove.

(To be coitlinui-H.)

Train Handling.

(Coutintird from /ia,s;c jj, I-cb., IQK^.}

705. Q.—What is the object of a leak-

age groove in the cylinder ?

^-—To keep the lirake from applying
if l)iit a very small quantity of air enters,

the brake cylinders.

706. Q.—Or in other words?
•'^—To keep undesirable leakage from

applying the brakes, as well as to keep
sh'ght movements of the triple valves fron\

applying them.

707. Q.—What causes a leak at the

exhaust port of a distributing valve when
the brake is released ?

A.—Application slide valve or emer-
gency slide valve leakage.

708. Q.—When the brake is applied?
A.—Exhaust valve leakage.

709. Q.—What causes a blow at the
emergency exhaust port of the automatic
brake valve while the brake Is relea.scd?
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A.—It is usually leakage from llic

equalizing slide valve ul llic Jisiril>uting

valve.

710. Q.—How is the engine br.ike cut

out?

A.—By closing the slop cuck in the

brake cylinder pipe.

711. t}.—What is the brake valve

double lieading cock used for?

A.—To be closed when another ei\gine

is hauling the train.

712. U.—Should the air compressor be

running if another engine is operating the

brakes ?

A.— Ves.

713. Q.-Why?
A.—To keep a supply of air in the main

reservoir for the operating of the brakes.

714. Q.—What if the compressor on

the second engine is broken down or the

engine "dead"?

A.—The stop cock in the dead engine

fixture pipe is opened to charge the main

reservoir from the brake pipe.

715. Q.—What would be done it tliere

is no dead engine fi.viure?

A.—The double heading cock would be

left open, and the adjusting screw of tlie

feed valve slacked olT to maintain about

10 lbs. pressure, and the brake pipe ex-

haust of the automatic brake valve would

bo plugged.

716. Q.—What would be the positions

of the brake valve handles ?

A.—Running position for both handles?

717. Q.—The result if one of the

handles was moved away from running

jiosition?

.•\.—The brake could not be released

from the lead engine.

718. Q.—How are brake valves gen-

erally kept in the proper position when

engines are being hauled over the road

"dead"?

A.—With special clamps lo hold the

valve handles in running position.

719. Q.—What causes brake cylinder

pressure to increase after a light applica-

tion with the automatic brake valve?

A.—A leak into the application cylin-

der of the distributing valve, or leakage

from the brake pipe to the atmosphere.

720. Q.—What will cause brake cylin-

der pressure to decrease after the brake

valve is lapped after a light reduction ?

A.—Leakage from the application cylin-

der or its connections to the atmosphere.

721. Q.—What two principal things can

an automatic brake valve do?

A.—Admit compressed air from the

main reservoir to the brake pipe, and dis-

charge air from the brake pipe to the

atmosphere.

722. Q.— .\nything else?

.\.—.\ct as a retaining valve for the dis-

tributing valve.

723. Q.—W^hy is the valve composed of

S'l many diflferent parts, if this is all that

it can do?

.\.— Because tiie flow to and from the

1 rake pipe is controlled in two dilTerent

Mays.

724. U.—What are they ?

.\.— Direct and indirect.

725. y.-Does the brake valve control

any other flow of air?

.•\.—Ves, but it is merely a flow to the

excess pressure top of the pump governor

and to the application cylinder of the dis-

tributing valve while the valve handle is

in emergency ])osition, and no additional

apparatus is required.

726. Q.—How many positions has the

straiglit air brake valve of the LT equip-

ment?

A.—Five principal positions.

727. Q.—Has this valve an automatic

release position?

.\.—Yes, the engine and tender brake

can be released with the straight air valve

ii automatic release position after an ap-

plication 'vith the automatic valve.

728. Q.—What parts of the control

valve move when the automatic brake

\alve is moveil to service position?

A.—Both the triple valve and applica-

tion portions.

729. Q.—What parts when the straight

air brake is applied?

.•\.—Neither one of the control valve

portions.

730. Q.—Is there any flow of air

through a brake valve when the handle is

on lap position?

.\.—None other than a flow from the

main reservoir into the feed valve pipe

and spring chamber of the e.xcess pressure

governor top.

731. Q.—W^hat are the names of the

three diflferent exhaust ports of the auto-

matic brake valve?

A.—The preliminary, service and emer-

gency exhaust ports.

7i2. Q.—Where is the exhaust port of

the independent brake valve located?

A.—In the central part of the pipe

bracket under the valve body.

733. Q.—Where is the preliminary cx-

li.Tust port bushing of the automatic valve

located ?

A.—In the rotary valve seat.

734. Q.—Through what port does it

discharge air?

.A.—Through the emergency exhaust

port to the atmosphere.

735. Q.—How long will it take to make
a 7 lb. equalizing reservoir reduction from

110 lbs. with the brake valve in service

position ?

-X.—2 seconds.

736. Q.—.And from a 70 lb. pressure?

.\.—3 seconds or a trifle over.

737. Q.—How is this figured?

.\.—From one third of the time required

to make a 20 lb. equalizing reservoir re-

duction under the two different pressures.

7.^8. Q.—What is generally wrong
when the flow of air through a prelimi-

nary exhaust port becomes suddenly re-

stricted?

A.—Generally a piece of pipe scale has

lodged in the preliminary exhaust port

bushing.

739. Q.—How may a leaky equalizing

packing ring in a brake valve sometimes

manifest itself?

.A.—.\fter making say a 10 lb. equalizing

reservoir reduction with a long train of

cars, the gage may show but about 8 lbs.

reduction after the brake valve service ex-

haust port has closed.

740. Q.—How is a feed valve or pump

governor adjusting nut turned lo increase

the pressure carried?

.•\.—By turning the adjusting nut to the

right.

741. Q.—Do pressures reduce promptly

if the adjusting nut is turned to the Ic.i.'

,\.—No, the pressures must l)c reduced

below the tension remaining on the ad-

justing spring, or time must be allowed

for it to reduce through leakage.

742. Q.—Should there ever be any oc-

casion to change the adjustment after an

engine leaves the shop with correct

pressures?

.\.—Not unless the engine goes into a

ditTerent class of service than was in-

tended when the engine was despatched

743. Q.—Can anything be done with the

adjusting screw of the feed valve if it

fails and permits main reservoir pressure

to enter the brake pipe?

A.—Generally there can not, the only

thing accomplished is a change of tension

en the adjusting or regulating spring.

744. Q.—What is the result if the feed

valve disorder is but temporary?

.\.—Incorrect adjustment, involving fur-

ther adjustment and frequently further

trouble when the feed valve again starts

t:- operate.

(To he fonlinueti.)

Car Brake Inspection.

( Continued from /'o,?.- 54. Feb.. 1919.

1

632. Q.—What prevents the uniform

operation of brake in freight trains?

.\.—The time required to create the

necessary differential in pressure on the

rear cars of a long train.

633. Q.—Or in other words?
.\.—The volume of brake pressure to

be handled and the pipe friction encoun-

tered.

634. Q.—Has anything ever been done

in an effort to reduce the time required

to operate brakes on long trains from the

locomotive?

.A.—Type K triple valves have been

designed for the purpose of making

brake operation on long trains more uni-

form.

635. Q.—What kind of type K valves

are now in general use?

A —The K-1 and K-2 valves.

I
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636. Q.—What sizes of brake cylin-

ders are they used with ?

A.—The K-1 for 8 in. cylinders and

the K-2 for 10 in.

637. Q.—^Have these valves all of the

features of the H valves?

A.—Yes, and certain other improve-

ments in addition.

638. Q.—What features are added?

A.—Quick service, uniform recharge of

the auxiliary reservoirs and a restricted

release.

639. Q.—What is gained by the quick

service?

A.—5ach triple valve as it moves to

service application position makes a local

brake pipe reduction by admitting air

from the brake pipe to the brake cylinder

and this positively continues the reduc-

tion throughout the train.

640. Q.—With H valves on a 100 car

train how many of the brakes can be ap-

plied with a 5 lb. brake pipe reduction?

A.—About 35 or 40 on the head end.

641. Q.—With a 10 lb. brake pipe re-

duction?

.\.— Possibly 75 brakes.

642. Q.—Will a 15 lb. brake pipe re-

duction apply all of the operative brakes

in a 100 car train?

A.—Not as a general proposition, a IS

lb. reduction will be required, but some
of the brakes near the middle of the

train will usually fail to apply?

643. Q.—Why 50?

A.—Because all of the compressed air

leaving the brake pipe, except that lost

through leakage must pass through the

brake pipe exhaust part of the brake valve

and as the brake pipe pressure is being

reduced at the head end of the train, the

flow forward from the rear end tends to

maintain the pressure in the middle of

the train and the brake pipe reduction is

so slow that the auxiliary reservoir pres-

sure has a chance to reduce by flowing

into the brake pipe through the triple

valve feed grooves without moving the

triple valve pistons.

644. Q.—In a practical way, what does

the pipe friction or the frictional resist-

ance to the flow of air amount to in

brake operation?

A.—It delays and tends to destroy the

application of brakes and tends to cause

failures of the brakes to release.

645. Q.—To what extent does it re-

tard the flow of air from the brake pipe?

A.—To such an extent that if the triple

valves arc put out so thiit they will not

assist in the brake pipe reduction, the

brake pipe pressure can be exhausted
from a long brake pipe with the brake

valve in service position as quickly as it

can with the brake valve in emergency
position.

646. Q.—Or in other words?
A.—There is enough resistance to the

flow of air so that the volume of the

brake pipe can be exhausted as quickly

with a 9-32 in. circular opening as it can
with a j^ in. opening.

647. Q.—Why so?

A.—-Because it requires just so much
time to expand this compressed air and
withdraw it through the various cracks

and turns in the piping.

648. Q.—What effect on the release of

brakes or the admission to the brake

pipe?

A.—That if an air gage is attached to

the brake pipe 30 cars back in the train,

the increase in brake pipe pressure will

be so slow that from an observation of

the gage hand it .will be impossible to

determine whether the brake valve is in

release or in running position.

649. Q.—What is then the one insur-

mountable obstacle in the prevention of

uniform brake operation on freight

trains?

A.—The large volume of compressed
air in the brake pipe.

650. Q.—What is the difference in the

amount of air discharged from the brake

valve during an application where K
valves are used?

A.—Only about one-half of the volume
is discharged as when H valves are used

on the same length of train.

651. Q.—What becomes of the other

half of the volume that would otherwise

be discharged with H valves?

A.—It is admitted to the brake cylin-

ders.

652. Q.—Does this make any material

difference in the final brake cylinder pres-

sure obtained?

A.—No, only two or three pounds more
will he obtained.

653. Q.—'Will this reduction added to

that of the brake valve not tend to pro-

duce undesired quick action?

A —No, when the rate of brake pipe

discharge is almost equal to the capacity

of the triple valve service port to expand
auxiliary reservoir pressure, the triple

valve will be moved to full service posi-

t-on and the quick service part will not be

operative.

654. Q.—How does the valve then op-

erate on a short train ?

\.—The valve does not assume quick

service position but momentarily, or when
the quick service feature is nut required

to hasten the brake pipe reduction. It is

automatically cut out,

655. Q.—What is me.int by retarded

release ?

A.—When the brake pipe pressure is

three or more pounds in excess of or

higher than the pressure in the auxiliary

reservoir, the retarding spring is com-
pressed and the triple valve is moved to

restricted release position, in which the

exhaust of brake cylinder pressure is re-

stricted.

656. Q.—To what extent?

.A.—So that the brakes on the rear of
a moderate length of train will release

uniformly with the brakes on the head
end.

657. Q.—How far back in the train

can this difference in pressure be obtained
to force the triple valves to this position?

A.—As far back as 25 or 30 cars if the

brake valve is allowed to remain in re-

lease position for about 15 seconds.

658. Q.—What does this restricted re-

lease do?

A.—Prevents the slack from running
out when a release of brakes is made or
assists the engine brake to hold in the

slack during a release.

659. Q.—How is uniform recharge se-

cured?

A.—^When the triple valve is in re-

tarded release position one of the feed
grooves is also closed and the auxiliary

reservoirs can charge but about one-half

as fast as when the valve is in normal
release position with both grooves open.

660. Q.—What returns the triple

valves at the head end to normal release

position?

A.- -When the brake pipe and auxiliary

reservoir pressure are within 3 lbs. of

each other, the springs of the retarding

device return the triple valve piston to

normal release position.

661. Q.—How much of a brake pipe

reduction will be required to apply the

brakes on a 100 car train with these types

of triple valves?

A.

—

'A five pound reduction will be
propagated through the entire train and
will apply all of the operative brakes.

662. Q.—When a car weighing say
40,000 lbs. is equipped with a brake what
will be the percentage of braking ratio?

A.—Usually 60 per cent, of the light

weight of the car which is then based
upon a 50 lb. pressure in the lirake cylin-

der.

663. Q.—Why is the ratio so much
lower than for passenger cars?

A.—The speed of freight cars is much
slower and the slower the speed, every-

thing else being equal, the more effective

the brake shoe is in retarding the speed
of the wheel.

664. Q.—Why is this?

A.—Because a brake shoe when closely

examined will be found to have abra-
sions or elevations and depressions all

over the bearing surface and at slow
speeds these uneven surfaces tend to in-

terlock while at high speeds the rapid

turning of the wheels tend to break them
off and the shoe has much less frictional

effect.

665. Q.—If the car is braked as out-

hned and the car is then loaded, say with

about 100.000 lbs., what will the percent-

age of braking ratio be, or that which is

generally termed percentage of braking
power?

A.—About 17 per cent, of the total

weight of load and car.

(To be continued.)



86 RAILWAY AND LOCOMOTIVE ENGINEERING March, 1919

Electrical Department

The Selection of the Correct Electric Locomotive for Satisfactory

Operation with Particular Reference to Frei«rht Service

Many times in the study of electric rail-

way prob.ems quick and approximate re-

sults are only required. Where a com-

plete study is to be made for electrification

it is necessary lo consider grades and

curves in detail and a very careful check

made of the service conditions. Speedtime

curves are ihen drawn and the capacity

of the electric locomotive can be deter-

mined accurately. But there are prob-

lems which may come up where only ap-

pro.\imate results are wanted and where

it is not necessary to take the time to

calculate the typical run and speed-time

curve.

There are several factors which deter-

mine the electric locomotive equipment,

^ome of which do not appear at first

thought as important. It is an easy mat-

ter to choose a locomotive that will be

more than large enough to perform a

given service, but to select one that is just

the right size—one that is of minimum

first cost and hence minimum weight

—

requires a certain amount of study.

To pull a trailing load of a certain num-

ber of tons, the motors of an electric

locomotive must be capable of exerting a

certain number of pounds tractive effort

at the rim of the driving wheels. We
know that a tractive effort of from 15 to

25 lbs. per ton of trailing load is required

to bring up to speed a train standing on

a straight level track and that al>out seven

pounds per ton trailing load is required

to maintain constant speed.

The characteristics of the electric loco-

motive are somewhat different from those

of the steam locomotive. The steam loco-

motive consists of two distinct parts, the

boiler and the engine, each of which is

designed for the service in which the loco-

motive is to be placed. The boiler has its

limits in size and must therefore be

worked at its maximum rapacity. It is

distinct froin the engine. The power the

engine is capable of delivering at the

drivers depends on the mechanical dimen-

sions and any variation in the tractive

effort is due to change in boiler pressure,

since the engine is fixed. The maximum
tractive effort usually corresponds to

about 22 per cent, adhesion between the

drivers and the rail, so that it is not pos-

sible to start a heavier load even if the

coefficient of adhesion were raised by

means of sand.

The electric locomotive is not a self-

contained unit. It has, in comparison

with its o«n power, an unlimited supply

of power to draw on. The number of

motors and the characteristic curves of

the motors, determines- the tractive effort

the electric locomotive is capable of de-

veloping. The torque of the motor is,

however, entirely different from the power

obtained in the steam cylinder. Its value

depends on the amount of the electric cur-

rent which passes through the motors.

This current is under the control of the

engineer, so that as large a torque as de-

sired can be ol)tained, within safety limits.

It is, therefore, possible to take advantage

of extra adhesion, obtained by the appli-

cation of sand, and there is little chance

of becoming stalled.

In starting up an electric locomotive, a

resistance or equivalent apparatus is pro-

vided to limit the current to a safe value.

.\ certain tractive effort is thus maintained

as the locomotive speeds up, obtained by

•he reduction of resistance step by step.

The constant tractive effort can be main-

tained until all the resistance is cut out,

after which it will decrease as the speed

increases.

While the electric locomotive has the

great advantage of a large maximum trac-

tive effort, it is impossible lo maintain it

continuously on account of damage which

would result to the motors. The capacity

of the electric locomotive depends on the

temperature of the motors. The greater

the current the shorter the time it can be

passed through the motor without over-

heating, so that large tractive efforts can

only be maintained for short periods.

Kach locomotive has a time-temperature

current curve which will tell just what

teiTiperatures may be expected and how
long a certain current can l)e used with-

out overheating. This question of heat-

ing and tractive effort was covered in de-

tail in the issue of September, 1918, page

296. .\ small motor can exert a compara-

tively enormous tractive effort for a few

minutes, but the heat developed would

burn up the windings if the tractive effort

was maintained. .\n electric locomotive

may be large enough to haul a certain

train over level track and not exceed a

safe temperature, but if operated on long

grades with the same train it might

burn up.

Sufficient adhesion must be available so

that the rnotors can exert their normal

tractive effort, so that the locomotive must

be of enough weight. If it is too light.

the wheels will slip when an attempt is

made to start or to pull a load up a grade,

which otherwise would be within the ca-

pacity of the motor equipment.

The maximum tractive effort is limited

by the locomotive weight and is not

wholly determined by the motors. The
weight of the locomotive should not be

too great for the motors, as the wheels

would not slip until after the motor was
overloaded. The wheels should slip if an

effort is made to obtain an abnormal

maximmn tractive elTort, and the locomo-

tive weight should be proportioned in re-

lation to the motors.

As mentioned above, oftentimes ap-

proximate results are required and we are

showing how these results can be obtained

directly from curves. Kxamplcs are given

to show how these curves are used. The
curves give approximately the weights

and capacities for freight service. In

using the curves, the gear ratio must be

so chosen that the desired speed will re-

sult. In the case of locomotives, the low-

est speed gearing that an equipment "will

take, is found most suitable.

Ex.vMi'LE No. I

—

Practic.vllv Level Road
— lloRSEPOWFR OF MoTORS .\XD SpEED IN

Miles Per Hocr K.vowx — Find
Weight uf Locomotive and Trai-i.nc

Load.

We will assume an equipment consist-

ing of four 175 horsepower (one hour

rating) motors and that the speed of the

equipment at its rated horsepower and

voltage is 12 miles an hour, (a) What is

the maximum weight of locomotive in

weight on drivers, suitable for this equip,-

ment? The rating of the equipment is

4 X 175 = 400 H. P.

Fig. 1 shows the relation between the

maxiinum weight of the locomotive for

any capacity at any rated speed and for

any rated tractive effort. The rated horse-

power divided by the rated speed (12

700

m. p. h.) is —- 5S3. The weight

12

corresponding to 58.3 is 75 tons. This

weight will permit of a starting tractive

effort considerably in excess of the one

hour rating.

(b) What load can this 75-ton locomo-

tive haul? To answer this definitely re-

qi;ircs an exact knowledge of the profile of

the road. We have assumed that the road

is practically level, but there may be short
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grades of 1.0 per cent, so that by refer-

ence to Fig. 2 the load can be determined.

This curve, Fig. 2, is drawn up showing

the relation between weight of maximum
trailing load -^ weight of the locomotive

(or in other words the number of times

its own weight) and the percent grade.

Four curves are shown as labeled. By
short grade we mean one of 1,000 ft. or

less. If the grades were much over 1,000

ft. then the time of hauling the load over

the grade would be sufficiently long, so

that the effect of momentum would be

lost, and the load on the motors as taken

from the "short grade" curve would be

excessive. It would be necessary to refer

to another curve and so the "Long Grade"

curve has been drawn in for these condi-

tions.

Referring to Fig. 2 with short grades of

1.0 per cent, it will be noted that the loco-

motive can handle a load of 17 times its

own weight, so that in this example the

trailing load would be 17 X 75 ^ 1,275

tons. But if the grades were of more

than 1,000 feet then it will be noted that

only loads of 9.2 times the locomotive

weight can be handled, or 6*50 tons.

ered the locomotive capacity is limited

by the 1.0 per cent, short or long grade,

but if natural ventilation is considered

o
•-90

T
Seo

5 40

%
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Expanding Tool for Locomotive Arch

Pipes.

By A. C. Clakk, Pittsbukgii, Pa.

The accompanying drawing shows the

details of a handy lool for expanding the

ends of locomotive arch tubes in the

boiler sheets. F^or a considerable period

during the war, we had a lot of borrowed

locomotives from the Santa Fe, and this

tool was designed for use on the arch

tubes of these engines. However service-

able in this particular case, the tool can

readily be made to suit any size or condi-

tion that may be necessary. It will be

observed that the parts are simple in

construction consisting of two circular

steel plates having three holes. H in. in

diameter for connecting bolts ; and three

box heating surface as arranged. It goes made for the test, were made with im-

lo show how valuable increased heating proviscd tools, to demonstrate the pnn-

surface in a fire box is. The question of ciples involved, and not as a hmshc,l

gaining 53 square feet of surface is an product. It is a question whether the

item especially where conduction is most present locomotive fire box can be con

-

e^ -^ strucied and made, with all the draw-

'

From the construction, as shown, it backs of rigidity to contend with as

dcirly Koes without comment that the cheaply as those which might be substi-

firc box has been made more rigid than tuted in flexible form with all the advan-

it was in the regular type of boiler, and tages referred to.

also the stays have not been diminished —
but increased by some 175. From a prac-

tical standpoint, there is not too much

room for making repairs in the present

type of tire box, and the trouble with the

present type has been its rigidity. In

order to overcome this different kinds ei7ii70 9;7
. ., J a 11 u »,»-„ „^^A year amounted to 9l^i,UVX3d,

of stavs ca ed flexible, have been used '
, . , , ,oi siays, line .

, . ^„„ which represented war work,
to he p re icve rigidity. Under such con-

DET.MLS Ol- EXP.XNDI.Vr. TOOLS laiU LOCOMOTIVE .\RCH PIPES.

oblong holes for adjustment. The bolt

used is illustrated, as also is the roller.

The rollers have a taper of % in. per

foot, and it therefore is necessary to have

the expander pin tapered }i in. per foot,

so that the rollers will not have a tapered

eflfect, but the outer surfaces will work

it, a perfectly straight line. The working

parts are of tool steel finished and hard-

ened, including the rollers and tapered

pin. The bolt holes, as shown, should be

equal spaced.

ditions, is it desirable to increase the

rigidity and the number of stays with Mr.

Nicholson's plan?

From my observation, and from the

talk with constructing engineers, the ques-

tion of rigidity in locomtive fire boxes

should be gotten rid of, and the fire box

made flexible. I read a description in

your paper, some time ago, of the Wood
flexible fire box and tube plates, written

by your late and very able editor. The

Baldvrin's Report for 1918.

l-'roin the annual report just published

we .learn that the Baldwin Locomotive

Works has had the biggest year in its

history. The total production for the

much of

representca war worK. According

to the report, Baldwin's built more than

3,500 locomotives last year. In addition

there were constructed for the Govern-

ment 11 railway mounts for 14-inch guns

and 16 cateri)illar mounts for 7-inch guns,

and production along this line had just

reached its peak when the armistice was

signed.

Among the Baldwin subsidiaries the

Eddystone Munitions Company was prob-

ably the most widely known for its war

work, but the Standard Steel Works at

Burnham, Pa., was employed to maxi-

mum capacity during the year and turned

out work worth nearly $25,000,000.

The munitions plant completed con-

tracts aggregating $14,636,479, with nearly

$6,000,000 additional in contracts, held up

by the termination of the war and now

awaiting adjustment. .-Xs the war has

ceased and there is no further need for

its product the affairs of the Eddystone

plant are undergoing liquidation. The

Baldwin plant has had $68,400,000 in Gov-

ernment contracts cancelled.

Government control of the railroads

has not been altogether beneficial to

Baldwin's, the report indicates, the value

of the concern's patterns and drawings

having depreciated about $2,000,000, due

to standardization of locomotives by the

Railroad .Administration.

Blackening Steel.

1 piece of an animal's

Locomotive Fire Box Construction.

By W11.1.1.VM R. T. Koi.p, Phil.vdei.phi.v.

I have read with a great deal of inter-

est, in your January and February issues,

regarding locomotive fire box construc-

tion with Nicholson's Thermic Syphons

welded therein. The tests show what

might be expected from the increased fire

Obtain a piece of an animal's horn.

Heat the steel or iron until it is hot

enough to burn the horn. The metal

need not be heated to redness. Rub the

horn well over the metal, and while still

description given by him was so forcible
,^^j ^.^j^ ^^^ charred pieces of horn with

in its argument it is very hard to under-
^ pj^^.^ ^^ ^•^^y y,;^ste, and a burnished

stand why this boiler has not been uni-
^^^^^^ surface will result.

vers:dly' adopted, from the fact that 729

stays are dispensed with in its construe- „ . „ . , _ .

tion, and by being made flexible it is also The Dearborn Chemical Company has

eight times stronger. From the copy of opened an office in Kansas City, Mo., on

the tests during the four years workings

which 1 have before me, I find a saving

of nearly seven per irent in fuel, and no

stays were broken between the corruga-

tions. I believe these boilers, which were

Walnut street, between 9th and 10th

streets. G. M. Massen and W. H. Fair-

lamb, who represent the company ad-

jacent to Kansas City, will have their

headquarters at that office.
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The American Expeditionary Force's

Locomotive Repair Shops in France

The Stars and Stripes, an American

military paper published in France,

states one of the many satisfactorj- feats

of the members of the American Expe-

ditionarj- Force remain to be described

as factors in winning tlie war was the

speedy building and successful operation

of the United States Government loco-

motive repair shops, near Nevers, Nievre,

France, which incidentally is the only

shop of its kind in that country, operated

wholly by Americans.

The historj- of the building of this shop

and the installation of the machinery

—

as modern as any locomotive shop in the

United States—is but another tribute to

the abilities of those soldiers who are

doing the building—the Engineers.

Last July when a battalion of En-

gineers arrived to reinforce the com-

panies that had been doing business there

for a year, the present repair shops were

only partially completed, with about one-

third of the machinery in place. At that

date even the locomotive pits were un-

finished.

The buildings were completed in a few

weeks. The installation of the machinery

soon was accomplished. Cranes, some of

them capable of lifting an engine from

the trucks, turning it around and placing

it the other way, lathes and innumerable

other machines were set up.

.\ permanent power plant built on the

same design and of the same capacity as

those in use at the great railroad shops

in the L'nited States was constructed to

replace the temporary one.

Then started a crusade against broken

down, crippled, smashed and otherwise

disabled locomotives. In the first month
eleven locomotives were repaired. In

the adjoining yard forty-five engines

were pushed out to begin once more their

journey through France.

The system of mapping out the work

at the plant is interesting. When an en-

gine that has been tugging at the front

of long trains and mounting steep grades

fags out, it is ticketed for leave at

Nevers.

While waiting for entrance to the main

hospital where 1,300 skilled locomotive

surgeons are waiting to begin hammering
and cutting, grinding and mending, the

locomotive gets the once over by a cor-

poral, who can tell whether the engine is

malingering.

A diagnosis in the form of a prelim-

inary report showing the nature of the

repairs needed is sent to the office of the

general foreman, who before the war
used to attend to such ailments in one of

the shops of the largest railroad system

in the United States.

Here the work is mapped out. Perhaps

a cylinder is cracked, perhaps a fire-

box is broken and perhaps there has

been a collision. From the office of the

foreman go sheets to each sub-division,

consisting of the erecting, machine, boiler,

wheel, forge, pipe and jacket, and tender

shops. On these sheets is set forth the

number of days it is expected each de-

partment will require to finish its task

on the specified engine. If there is a

slip up or back sliding or any other cause

for delay, the general foreman hears

about it the next morning and wants to

know the reason why.

Rather than tell him why, the depart-

ments invariably keep up to scratch or

ahead of the mark set for their work.

Not only are the American engines

doctored at Nevers, but the giant French

and Belgian locomotives find their way
to the shops to worry the soldiers who
boast of the simple construction of the

locumotives operating in the .'\. E. F.

The average time that an .\merican en-

gine remains in the shops before the re-

pairs are completed is ten days ; for the

French thirty-five days, due to the com-

plexity of parts and the inability to get

them in many instances. The Belgian

engines usually remain twenty days.

While the locomotive repair work is

the principal feature of the work at

Nevers, equally gratifying results have

been obtained in the car repair depart-

ment. Cars smashed through collisions

or with flattened wheels, or minus a

wheel or two, are repaired. Hospital

trains that have been constantly on the

run are being thoroughly overhauled at

present. Four hundred men, all of them
experienced in the work, are engaged

daily in righting and putting the cars

into operation.

Railroad Electrification.

Before the Engineering Institute of

Canada H. H. Vaughan, formerly superin-

tendent of motive, Canadian Pacific Rail-

road, discussed the proljlcm of railroad

electrification from the viewpoint of the

railroad man accustomed to handling

steam locomotives throughout his life-

time. Mr. Vaughan explained that he

had been out of railway work for several

years past and that he was somewhat
"rusty" on the progress made in railway

electrification, but that from 1900 up to a

few years ago he had been actively inter-

ested in discussing railway electrification,

and that he had always hoped to see some
portion of the C. P. R. electrified.

Electrification must have done a great

deal, said Mr. Vaughan, to make railway

men's lives more comfortable, because

of the greater certainty of operation and

the much Ic's engine trouble. The bane

of the motive power superintendent's life

is the daily list of steam locomotives out

of commission.

He defended the efficiency of the steam

locomotive, however, and stated that he

does not believe that the consumption of

fuel in steam locomotives is so wasteful

as had been stated. The examples shown,

he claimed, were taken from lines where

the conditions of operation did not make

for efficiency with steam locomotives.

Where the grades are good, such as from

Ottawa to Winnipeg and Ottawa to

Montreal, he believed that a low coal

consumption would be shown per ton-

mile. There is a saving in electrification,

he said, but not so great as is generally

supposed.

The repairs to electrical equipment

must cost money, and he did not think

that the comparison of maintenance costs

was made upon a fair basis. The cost

for electric locomotives, he maintained,

had been taken for locomotives that had
been in service only four or five years,

whereas they had been compared with

costs of operation of steam locomotives

some of which had been in service for

many years.

If a railroad were equipped with all

new steam locomotives, he thought that

the maintenance charges would be as low

as electric railway maintenance charges.

The steam locomotive requires little at-

tention the first few years of operation,

and after that the cost of maintenance

increases steadily for ten or twelve years,

when it must be rebuilt. Mr. Vaughan
claimed that it had not yet been deter-

mined just how long an electric locoino-

tive would run before being rebuilt, but
he felt certain that it would play out some
time or other and would have to l)e re-

newed just the same as any otiier en-

gine. It is not the boiler and engine that

costs all the money for repairs, he said,,

but the running gear and general break-

ages—happening alike to electric loco-

motives.

When he was on the C.P.R. he had in-

vestigated electrification frequently, he
declared, and he was always interested in

it and never opposed to it. He recognized
its advantages in the way of smoke elim-
ination and avoidance of delays. He had
proposed electrification for the Quebec
section of the C.P.R., intending to obtain
25-cycle power from Shawinigan ; but
when they estimated the cost, they found
that they could strengthen their old
bridges and buy more modem steam
equipment at less expense, and they did
that instead of electrifying.

Lubricant for Oil Stones.

A good hiliricant for oil stones is made
by taking one part nf sperm oil and one
part of kerosene mixed, or if desired two
parts of kerosene may be mixed.
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British Railroad Development.

The gi'iuial manager of the Lancaihirc

& Yorkshire Railway Co. in a recent ad-

dress indicated ilie direction in which al-

terations may be introduced in the rolling

stock and equipment of his own and other

lines. He emphasized the importance of

increasing the carrying or tonnage

capacity of the ordinary freight cars, so

as to reduce the number of trains as far

as possible. He referred to the fact that

an cfTori has been made from time to time

to introduce a car similar to the box car

of the American type, capable of carrying

30 to 40 tons, instead of the 10-ton car

now generally employed on British lines

;

but the change has been opposed by the

traders, who object to keeping fairly large

stocks and insist on the rapid delivery of

small consignments. This objection

should be overcome by offering special

inducements, such as lower rates for

heavy traffic carried by the slower trains.

The war has brought about a necessity

for the utmost economy in operation,

which will continue for years to come,

and this transition from a 10-ton car to a

heavier type has thus assumed a new im-

portance, and is especially to be consid-

ered at a time like the present, when large

quantities of new rolling stock are re-

quired. At all events the opinion is grow-

ing that the bulk of the coal traffic could

readily be transported in the 40-ton cars.

Master Boiler Makers' Coiwention.

The Master Boiler Makers' Association

announces that the regular annual con-

ventioi. will be held this year on May 26,

27, 28 and 29, at Chicago. The Hotel

Sherman has been selected as head-

quarters. As this will be the first conven-

tion since the 1916 meeting, and as this

organization has been recognized and en-

couraged by the railroads on account of

its educational value, master boiler-

makers, boiler shop foremen, general

boiler inspectors and all other employed

in a similar capacity are urged to make

«very effort to attend this year—as far as

they can be spared without detriment to

the service. Each road should follow its

usual practice with respect to allowance

of time and expenses and furnishing

transportation for men who may properly

be permitted to attend this convention.

The Future Status of the Railroads

By the Aesietant Director of Operation

C. A. Morse, assistant director of in rates, notwithstanding a constant in-

operation in charge of engineering and crease in cost of labor and material

—

maintenance, L'nited States Railroad the result is plain—there comes a time

Administration, in a liiiely prepared paper when, regardless uf curtailment of upkeep,

read recently before the members of the which should not have taken place, the

New York Railroad Club, stated that we earnings fail to pay e.xpenses and interest

are now in the position of having been on the bonds—and they fail,

rudely awakened by the war conditions. When a railroad fails it is not per-

lo realize that the transportation facilities mitted to shut up shop. Instead of this,

of the country are what they have so receivers are appointed. They go on

often been called—but so little realized

—

operating at a loss—and the properly is

the arteries through which must flow the finally sold. A heavy expense bill is paid

life blood of the nation, and to appre- out of the proceeds to cover the cost of

ciate that they must not be permitted to the receivership. The stockholders get

Ite clogged longer by unwise laws, im- little or nothing. The bondholders have

proper regulation, antiquated agreements to take a scaling down of their securities,

or customs, that permit of discrimination A new company is formed that buys in

in favor of individuals or corporations, the property for less than it would cost

The railroads are today owned by indi- to reproduce it. They continue to oper-

viduals, but operated for the benefit, not ate it and after a cycle of years they get

alone of the owners, but of the public at up against the same thing that the ori-

large, and in this operation three things ginal company did— fail, are sold out,

are absolutely necessary in order to make securities are shrunk, new company

a properly balanced equation—justice to formed and so on as long as they are

the investors, justice to the public, and obliged to operate under laws such as

justice to the employe. Justice does not we have today, and they are regulated as

mean favor, it ceases to be justice when they have been in the past.

it favors any one of the three interested Is this justice to the investor? Of
parties. The past history of the rail- course it is not! So our equation has

roads is well known, but it has been failed, and we must correct if possible

greatly camouflaged by the taking of the the cause of failure,

railroad question into politics. We have There has been a law in force for many

Provides for Enlisted Employees

.'\rrangeinents have been made where-

by all employees of the Pennsylvania

Railroad who were furloughed for mili-

tary service will be given their former

positions, or positions equally good, when

they return to duty after having been

honorably discharged by the government.

Announcement to this effect was made by

the coirpany and is being rapidly put

into operation.

heard much of the political activity of

the railroads—of the railroad stock gam-

bling by Wall Street, of the poor man-

agement and lack of efficiency of the

years, that was passed originally to pre-

vent monopoly. This law makes pooling

between the railroads unlawful, and

forces competition, which is uneconomical.

railroads—but we have heard very little and extremely expensive. The first thing

that the Government did when it took

over the railroads was to disregard this

law, and to pool both freight and pas-

senger business with marked economy.

Before the railroads are returned to

private ownership, this law- should be re-

vised so as to permit the same operation

of the heartaches of the stockholders of

these same railroads, the loss of the

widow's small inheritance, the retired

business man's nest egg on which he de-

pends for support in his old age, the

investment by Savings Banks, Life Insur-

ance Companies and Trust Companies in

railroad securities of trust funds and life under private control as was found ne-

savings, the owners of which have had

to suffer losses due to the failure of the

railroads to earn enough to keep them

out of receivership.

The public has seemed to feel that the

railroads had money to burn, that all they

had to do was to go down into their

ccssary and economical under govern-

mental operation. Proper provision

should be made in the new law to give

the public protection from anything that

would be against the public interests.

Regardless of which of the various

methods may be finally adopted for

pockets and dig up the money with which handling the transportation of the coun-

to make any improvements that Federal, try, it will be necessary to enlarge the

State or Municipal authorities might or- duties of the Interstate Commerce Com-
der. Fancy and elegant station buildings, mission in order that they may function

and Union Depots, which do not earn a efficiently in carrying out the new laws,

dollar, but increase cost of operation and and in perfecting the various matters that

maintenance; track elevation, separation must of necessity be either added to

of grades with county roads ; improve-

ments of grade crossings, including bells,

and sometimes crossing watchmen.

All of these necessitate the borrowing

of money, with its necessary interest

charges to be paid out of operating in-

come, with a constant effort to reduce

their duties or taken over by some addi-

tional organization.

If the question of compensation and

working conditions is handled by a Gov-

ernment board, it would probably mean

the cancellation of all present contracts,

but if this is not done, contracts should

rates—or no appreciable increase granted be revised, with the idea of eliminating

1
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many features that have crept into these

contracts due to the manner in which the

contracts were secured in early days from

weak roads, and by precedent they have

spread to many large roads. They were

agreed to, evidently, by parties not fami-

liar with operating economics or under

pressure that they could not resist, and

their existence has often prevented the

consummation of operating economies.

The whole matter should be ap-

proached in a spirit of fairness to all,

which means fair play to employes, fair

returns to investors, and the lowest cost

for transportation to the public that care-

ful study and economical operation can

produce.

Puriinachos—A Durable Cement

Lateral Clearances.

Clearance in those parts of any mech-

anism which has a back and forward

motion should always be sufficient to pre-

vent any possibility of restricted action to

the piece, otherwise stroke adjustment,

wearing of the parts, or other unlooked

for causes, may result in fouling. There

is no practical virtue in cutting clearances

too fine, although there are undoubtedly

situations where the minimum amount of

clearance must be worked to. Probably

in the majority of cases adjustments

could be made to rectify clearance dis-

crepancies, but even if this is possible, it

is not a procedure to be recommended,

because any adjustment that has been

given the part is in all likelihood there

for some other definite reason, and the

misuse of this may absolutely upset

everything when the need for legitimate

adjusting has to be carried into effect.

In some cases these existing allowances

cannot he tampered with, without creat-

ing all round trouble and a disturbance

which may involve considerable risk in

the liability of overheating and injuring

the working parts.

New York Central Magazine
The New York Central Magazine

makes its initial appearance this month,

and will be delivered to all of the em-

ployes on the first of each month. It

will be devoted to the interests of the

employes of the road, their families and

communities, and in the interest of effi-

cient service. Various publications and

announcements hitherto published from

time to time and distributed to the forces

will be consolidated in the new publica-

tion. Personal notes covering the activi-

ties of the workers, in addition to re-

ports of operation, traffic, safety and

other departments will be presented, in-

cluding space devoted to women workers.

In brief, it promises to be a reflex of the

industrial, social and intellectual activi-

tici of the workers themselves. Pitt P.

Hand, Editor, Grand Central Terminal,

New York.

Among recent introductions in America

in fire cement is an English production

known as Purimachos. From reliable

authorities it has been shown to withstand

greater heat than that required to fuse

iron. It is claimed to double the life of

fire-brickwork. Though established in its

reputation in England for a number of

years it is not as well known in this

country as in Great Britain where it has

won an enviable reputation. It is in great

demand in the British Navy and other de-

partments, and various public works in-

cluding railways and power plants. It is

claimed to be of great value for promptly

and economically building and repairing

structures of all kinds exposed to flame

heat. It is undoubtedly more economical

than fire-clay, because its greater degree

of efficiency and durability prolongs the

life of the brickwork to an extent which

far more than compensates for its initial

cost. In the arches of boiler furnaces it

has been found to be particularly service-

able and unlike fire-clay, which shrinks

when first heated, the new fire cement

slightly expands, and then sets perfectly

hard. Used simply as a wash it imparts

a glazed surface to the covered parts,

greatly protecting the brickwork from the

action of the flame.

The product appears in three forms. In

the plaster form it is used for glazing, and

tor work where color is of importance,

when dry color-matter is inixed with it for

matching the surroundings. This is a

white cement. The dark cement, of equally

fire-resisting quality to the white cement,

but lighter in weight and preferred for

ordinary work, and lastly in the powdered

form a refractory preparation for mixing

with dark cement for resisting intense

heat, and cannot be used alone, the dark

cement being the bond which gives

solidity to the mixture when set.

The varying temperatures require

various mixtures of the cements ranging

from a temperature up to 1500 deg. Fah.,

requiring only the pure cement, with vary-

ing mixtures up to a temperature of 2400

deg. Fah., where one part cement to four

or more parts of powder is used to ad-

vantage. The latter mixture has been es-

pecially enduring for the brickwork of

furnaces, not only in repair work but in

coating the surfaces of the fire-brick<.

which protects the joints and surfaces of

the brickwork from the action of the

flames. The cement in its various de-

grees of mixture should be found to be of

great economical value in the various uses

to which fire-brick is used in railroad ap-

ph'anccs.

In this coimection it might be remarked

that while the brick arch as used in the

modern high-powered locomotion has

reached a degree of pc feclion that would

be difficult to surpass, it is well known that

the central sections of the brick arch are

more subject to decay, as whatever varia-

tions there may be in the temperature of

the flame, it is usually more intense nearer

the center of the fire. Frequently only a

single section of the bricks need be re-

moved, and as these sections have been

diminished in size the cost is not great,

but as the rapid decay of the central bricks

unquestionably affects the equality of the

flame, the prevention of this premature de-

cay would be greatly delayed by the ap-

plication of the cement with the layer

mixture of powder already referred to.

The later introduction of the product,

especially in American railroad service,

will be watched with interest, and to

those interested it may be stated that fuller

information may be obtained from Messrs.

W. A. Ross & Bro., 11 South William

street. New York City, who are the agents

for the product in America.

Joint Responsibility.

There can be no arbitrary reduction

of wages to the pre-war basis. Were
such folly attempted, employers would

suffer as much as employees, and capital

as much as labor. That there will be a

gradual readjustment is inevitable, but

we should remember that for every loss

there is some compensation. If wages
are gradually lowered there will also be

an accompanying reduction in prices

;

consequently, labor will lose none of the

just advantages gained during the war,

and of which no far-seeing employer

would desire to deprive labor. But laboi

must accept its readjustment of dollar

value like the rest of us.

Let us hope that America will be so

busy from now on that peace production

will be great enough to maintain wages

at a high level. And let us hope also

that employers and wage-earners will

carry into the transition period and into

ihc future for all lime the realization,

awakened by patriotism during the war,

of their joint responsibility, and that they

will perceive the wisdom and the bless-

ings of industrial peace. The spectacle

afforded by Russia today ought to be a

lesson of what any other course may de-

velop.

—

Francis Sissoit.

Cleaning and Oiling Belts.

Belts that have become too greasy and

dirty should be cleaned with gasoline,

then scraped and afterward wiped with a

brush. In dry, dirty places it is good
practice to brush them occasionally with

a broom or stiff brush. Fish oil and

tallow are used successfully in some
shops to prevent slipping, and it is good
practice to apply these lubricants on a

new belt before using.
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Items of Personal Interest
\V. C. Barr has been appointed gen-

eral foreman of the roundhouse on the

Eric at Meadville, Pa., succeeding H. C.

Eck, resigned.

John Clay has been appointed round-

house foreman on the Erie, with offices at

Dunmore. Pa., succeeding E. W. Jackson,

assigned to other duties.

C. L. Xash has been appointed general

storekeeper of the Mobile & Ohio, with

headquarters at Tuscaloosa, Ala., suc-

ceeding T. A. Edgell, transferred.

I. \V. Rector has l)een appointed chief

despatchcr of the Southern railroad lines.

Richmond division, Vice Joseph Hyrd,

granted leave of absence on account of

sickness.

C. H. Dyson has been appointed fuel

agent of the Baltimore & Ohio, Western

Lines, the Dayton & Union, and Dayton

Union railway, with head(iuartcrs at

Cincinnati. Ohio.

W. F. Kaderly has been appointed su-

perintendent of motive power of the

Southern Railroad, lines east, with head-

quarters at Charlotte, N. C, succeeding

E. C. Sasser, resigned.

J. L. Carver has been appointed engi-

neer of tests of the Illinois Central and

the Yazoo & Mississippi Valley, with

headquarters at the Burnside shops, Chi-

cago, succeeding W. W. Kramer, deceased.

C. L. Bunch, formerly shop superin-

tendent of the Southern at Spencer, N. C.

has been promoted to master mechanic of

the Memphis division, with headquarters

at Sheffield, Ala., succeeding I. W. Gibbs.

C. W. Galloway, federal manager of

the Baltimore & Ohio, Eastern Lines, and

associated lines, with headquarters at

Baltimore, Ohio, has had his jurisdic-

tion extended over the Morgantowii &

Kingwood.

J. L. Donnley has been appointed rouiid-

hoi!se foreman of the Chicago, Milwaukee

& St. Paul at Madison, S. D. ; R. E. Bron-

sard at Athens, la.; E. W. Hopp at North

McGregor, la., and \V. Woodman at

Rapid City, S. D.

James Carney has been appointed gen-

eral foreman in the machine shops of the

Erie at Newburgh. X. Y. J. Blackburn,

night roundhouse foreman, at Jersey City,

N. J., and R. E. Line, roundhouse fore-

man at Kent, Ohio.

Charles W. Yeamans, assistant engineer

of the Chicago & Western Indiana, has

been appointed purchasing agent of that

road and the Belt railroad of Chicago

with headquarters at Chicago, succeeding

R. Bensen, transferred.

A. L. Graburn, formerly assistant su-

perintendent of rolling stock of the Ca-

nadian Northern, with office at Toronto,

Ont., has been appointed general fuel

agent of the Canadian National Railways,

with office at Toronto.

W. C. Lincoln has been appointed

engineer for the National Railway Appli-

ance Company, New York. Mr. Lincoln

was previously associated with the Gen-

eral Electric Company, and later with the

Railv/ay Improvement Company as elec-

trical engineer.

Captain George Post, Jr., of the

Ordnance Department, has received an

honorable discharge from the military

service and has returned to the service

of the Standard Coupler Company, as as-

sistant to the president with headquarters

at 30 Church Street, New York.

SAMUEL M. VAUCLAIN

E. E. Romey has been appointed su-

perintendent of fuel and locomotive per-

formance on the Baltimore & Ohio, east-

ern lines, the Coal & Coke Railway, the

Wheeling Terminal, the Western Mary-

land, the Cumberland Valley, and the

Cumberland & Pennsylvania.

P. T. O'Neill, formerly general foreman

o: the Tacoma, Wash., shops of the Chi-

cago, Milwaukee & St. Paul, has been ap-

pointed division master mechanic on the

same road, with office at Spokane, Wash.,

succeeding Fred Lowert. who has been

transferred to the Tacoma shops.

J. Kilsm has been appointed general

foreman of the machine shops of the

Erie at Brier Hill, succeeding T. E. Cul-

len. promoted to assistant master

mechanic; J. Millaney, roundhouse fore-

man, and W. Tracht, night roundhouse

foreman, all with offices at Brier Hill.

Lieut-Col. R. P. Lamont. president of

the American Steel Foundries, who has

been engaged for the last year as assist-

ant to Col. McRoberts. head of the pro-

curement division of the Ordnance De-

partment, has resumed his duties as active

head of the American Steel Foundries.

George W. Ditmore, assistant car build-

er of the Delaware & Hudson, has been

appointed master car builder of the same
road and also in the same capacity in the

Greenwich & Johnsville, the Wilkesbarre

Connecting, and the Schoharie Valley rail-

road, with headquarters at Colonic, N. Y.

I. A. Workman, formerly storekeeper of

the Baltimore & Ohio Eastern Lines, with

office at Keyser, W. Va., has been ap-

pointed storekeeper of the Maryland dis-

trict, with headquarters at Camden Sta-

tion, Baltimore, Md., succeeding O. V.

McQuillan, deceased.

Samuel M. Vauclain, first vice-president

of the Baldwin Locomotive Works, has

had the honor of receiving from the

I'rcnch Government the title of the

Chevalier of the Legion of Honor. This

order of merit was instituted by Napol-

eon in 1802, all previous French military

or religious orders having been abolished

at the Revolution. It is the reward of

at least twenty-five years of meritorious

service.

J. W. Ryan, assistant secretary of the

Pressed Steel Car Company, has been

transferred from the New York to the

Chicago office of that company, and

Huntly H. Gilbert, returned from war
service, where he held the rank of major

in the Ordnance Department, has re-en-

tered the service of the above company

and the Western Steel Car & Foundry

Company as assistant manager of sales,

western district, with office at the People's

Gas Building, Chicago.

H. C. May, general manager of the

Monon, has been appointed federal mana-

ger of Chicago, Indianapolis & Western

and the Cincinnati. Indianapolis & Louis-

ville railroads. Mr. May is a graduate

of Purdue University in the 1902 class of

engineering, and entered railroad work in

the same year, and was rapidly promoted

in the mechanical department of the

Louisville & Nashville, and served for sev-

eral years as superintendent of motive

power for the Lehigh Valley road. Mr.

May returned to the Monon in June. 1918,

and when the roads were placed under

Government control he was appointed

general manager of the Monon. He ranks

as one of the most efficient railroad men

in the W^est. It may be added that he is

the son of Walter May, who is at present

master mechanic of the Big Four and

Che'iapeake & Ohio, at Louisville, Ky.
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E. S. Nicholas has been appointed

traveling engineer for the American Arch

Company at Detroit, Mich., R. M. Smith

at Sl Louis. Mo.; H. Darby at St. Paul,

Minn. ; J. D. Brandon at Montreal,

Canada, and E. T. Mulcahy at Denver,

Colo. Mr. Mulcahy was previously em-

ployed as traveling engineer for the com-

pany, but has been absent in active serv-

ice in the United States .\rmy during

the last year.

Arthur F. Braid has been appointed

sales manager of the metal and alloy

department of the Metal & Thermit Cor-

poration. Mr. Braid went to the com-

pany seven years ago as a traveling sales-

man, and after a few years of service in

this capacity was appointed assistant

superintendent of the Jersey City plant,

in charge of the manufacture of carbon-

free metals and alloys. When the United

States entered the war, he assumed active

charge of the metal sales at the Nev-f

York office of the company.

Huntly H. Gilbert, who left the service

of the Pressed Steel Car Company and

Western Steel Car & Foundry Co. at the

start of the war to enter the Army as

Captain in the Ordnance Department at

Washington and later commissioned Ma-
jor and transferred to the Rock Island

.\rsenal, has re-entered the service of

the above named companies as Assistant

Manager of Sales. Western District, lo-

cated at No. 425 People's Gas Building,

Chicago, 111.

engaged by the Westinghouse Air Brake

Company and assigned to the inspection

force, and rapidly promoted as shop in-

spector, special inspector, and latterly with

the experimental test department as su-

pervisor of shop tests, acting as assistant

to mechanical engineer. Appointed as-

JOHN' S. Y. FRAI-ICH.

John S. \. I'ralich has been appointed

resident engineer of the Western District,

Westinghouse .\ir Brake Company. Mr.

Fralich served an apprenticeship as

machinist, and was employed as machinist

at the .Mtoona machine shops of the

Pennsylvania railroad. In 1904 he was

the attention of the officials of the Central

Railway of New Jersey, who, in 1895, of-

fered Mr. Fanner the position of general

air brake instructor, which he accepted.

When the need arose in the Westinghouse

Air Brake Company for an inspector, with

outstanding air brake ability and with wide

road experience, Mr. Farmer was called

there in that capacity. Not long after his

second association with the Westinghouse

Air Brake Company, he was transferred

to the Chicago District as mechanical ex-

pert. Then he was appointed resident

engineer and later, with the understand-

ing that he would still retain the title of

resident engineer, he was made assistant

Western manager, from which dual posi-

tion he has now been advanced to that of

director of engineering.

C. C. FARMER.

sistant resident engineer, which position

he held until appointed resident engineer

as above noted.

C. C. Farmer, until recently assistant

Western manager and resident engineer

for the Westinghouse Air Brake Company,

has been advanced to the position of direc-

tor of engineering in the same company.

His rare combination of inventive ingenu-

ity, engineering skill, practical shop and

road experience, and complete knowledge

of the proper correlation between manu-

facturer and railroad qualifies him unus-

ually well for his new work. Mr. Farmer

has been prominently connected with the

development of the ingenious air brake

contrivances now employed on modern

long electric locomotives, as well as many

other devices in steam and electric railway

service; by his analytical methods, has dis-

covered the source of many air brake

troubles, such as undesired quick action,

which had bafifled the leading air brake

experts for decades; and has instituted

shop practices which are still in extensive

use. Mr. Farmer served an apprentice-

ship as a machinist on the Southern Pacific

Railway, and began, in 1891, a study of

brake action and train control, in the

Westinghouse Air Brake Company In-

struction Car, on various roads throughout

the country. In the same year, the Mis-

souri, Kansas & Texas Railway Company

offered him the position of supervisor of

air l)rake repair, from which he was ad-

vanced in a few months to air brake in-

spector of the entire road. His commend-

able work with this orgahization attracted

In Memory of Dr. Angus Sinclair.

H. H. Vreeland, e.x-president of the

New York Railroad Club, paid a warm
tribute to the memory of our late editor-

in-chief, Dr. Angus Sinclair, in the course

of which he stated that "since the last

meeting of the organization we have lost

by death one of the oldest, if not the old-

est, member of this organization. When I

became a member of the New York Rail-

road Club in the eighties, the members
were holding their meetings in a small

room in 31st street ; and the towers of

strength of this organization in those early

days were such men as Forney, Sinclair,

Brady, Snow, Hill, West, Blackall, and

many of the older members of the or-

ganization who have since passed to the

Great Beyond.

In the death of Angus Sinclair on New
Year's Day, this club has lost a member
whose work for the organization will long

be remembered by all of the older and

many of the younger members of the club.

Mr. Sinclair's regular attendance at meet-

ings and the many talks he has made to

this organization both here and in the

old quarters have always been an inspira-

tion. The most technical, mechanical de-

tails were reduced to simple every day

language with his direct and simple way.

Mr. Sinclair was an inspiration both in

his life, character and work to all of the

members of this organization. His writ-

ings will be quoted and add strength to

every man interested in the mechanical

and general departments of railroad or-

ganizations. I recall when we were a

struggling young club down in 31st street

that Mr. Sinclair was always prompt in at-

tendance and always ready to speak in the

interest of the club and always ready to

write for the interests of this club. He

was a strong and forceful character and

his life work will live many, many years

after we have passed on."

On motion the secretary was instructed

to prepare a memorial of the life and work

of Dr. Angus Sinclair to he spread upon

t' e tninutes of the meeting.
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Railroad Eciuipment Notes

The American Locomolive Company is

reported taking an order for two 19-ton

Mogul type locomotives for Porliiguesc

Last Africa.

company, with headquarters at Prado 33.

Havana, Culia.

The Pennsylvania Equipment Company,

Philadelphia, Pa., is in the market for

ten 30 cu. yd., SO-lon capacity steel auto-

matic air dump cars.

The Canadian National Railways have

ordered 100 colonist and 30 baggage cars

from the Canadian Car & Foundry Com-

pany, and 50 colonist cars from the Pull-

man Company.

An official report to the State Depart-

ment announced that the French and

British authorities have assumed control

of all railroads in European and Asiatic

Turkey, in accordance with the terms of

the armistice.

The Canadian National Railways have

ordered 25 Pacific type locomotives from

the American Locomotive Company, thesu

locomotives to have 235^ by 28 in. cylin-

ders and a total weight in working order

of 260,000 lbs. each.

Robert Hudson, Ltd., Leeds, England,

have ordered two Mogul type locomo-

tives, weighing 37,000 lbs., and with 11

by 16 in. cylinders, from the American

Locomotive Company, for service in

Portuguese East Africa.

The Province of Santa Fe Railway

(Cie. Fran<;aise dcs c. de f. de la Province

de Santa Fe), Argentina, has placed an

order with the American Locomotive

Company for 20 Pacific type locomotives

;

weight, 105,000 pounds; cylinders, 16x20

ins.

The Railways in Siam have apparently

suffered severely during the war, because

of iheir inability to procure steel equip-

ment necessary to maintain their effi-

ciency. Advices are that they are in the

market for iron framework, wheels, and

other parts.

In Iceland a railroad is planned from

Reykjavik with the possibility that the

ninety miles of line will be constructed

by the state. Power development of the

River Thjorsa, now being considered,

would permit electrification of the pro-

posed railway.

The Hershey Cuban Railway advises

that it is in the market for a ninnber

of light passenger cars for branch line

service, either storage battery or gasoline,

with a seating capacity of from 30 to SO

passengers. H. L. Hill is manager of the

The Bctlendorf Company, Bcttcndorf,

Iowa, has received an order from the

Chicago, Milwaukee & St. Paul for 1,000

steel center sills for use in the construc-

tion of 1,000 40-ton capacity box cars

which the St. Paul is planning to build

in its Milwaukee shops.

In regard to the proposed Bagdad rail-

way, the Taurus mountains were opened

for broad-gauge traffic in November and

trains can run now as far as Nisebin, a

hundred miles west of Mosul. The prob-

able time required to complete the line

to the Persian Gulf is about two years.

The Canadian National Railways have

ordered 750 box cars, 300 general service

cars, and 250 ballast, from the National

Steel Car Company; 500 stock cars and

150 refrigerator cars from the Canadian

Car & Foundry Company, and 500 flat

and 500 general service cars from the

Eastern Car Company.

The South African Railways have or-

dered 40 Mountain type locomotives from

the American Locomotive Company, 20

with weight of 200,000 pounds and cylin-

ders 22x28 ins.; 20 wilh weight of

195,000 pounds and cylinders 22x26 ins.

It is understood that these engines will

be built at the cornpany's Montreal plant.

The Illinois Central has awarded a

contract to the Railroad Water and Coal

Handling Company of Chicago for the

construction of a complete pumping in-

stallation at Bois, 111. The pump house

will be of brick and concrete and the

pumping equipment will consist of dupli-

cate installations of 30-hp. oil engines

with centrifugal pumps.

According to a Reuter telegram from

Constantinople the British military au-

thorities have taken over the working of

the Baghdad Ry., and the Swiss general

manager, M. Huguenin, has left for

Western Europe. This railway is not

likely to pass from British control for

some time, if ever. The French have

assumed control of the Orient Railway in

Turkey, and they are not likely to part

with it.

The South .\frican Government Rail-

ways have ordered 40 Mountain type

locomotives from the American Locomo-
tive Company and 30 of the same type

from the Baldwin Locomotive Works.

Of the 40 ordered from the .American

Locomotive Company, 20 w-ill have a total

weight in working order of 200.000 lbs.,

and 22 by 28 ins. cylinders, and 20 will

have a total weight in working order of

195.000 lbs., and 22 by 26 ins. cvlinders.

This Paint is

Cheapest in the

End
A paint, like Dixon's Silica-

Graphite Paint, gives better

protection, for a longer period

of time than ordinary paint.

That's one reason.

The longer the paint lasts

the less often you have to

employ painters. This, per-

haps, is the greatest advantage

you derive from using a high

grade paint. For the biggest

item of expense in any paint-

ing job is the labor.

So there is a double econ-

omy resulting Irnm the use of

DIXON'S
SILICA pAIWT
GRAPHITE r/\llll

Thorough-going ])rotection

for all metal work, smoke-

stacks included, and in en-

ormous saving in the labor-

cost for painting. This paint

has some remarkable records

of long service to its credit.

It is being used exclusively in

all parts of the world and in

all industries.

Write for Booklet Xo. 89-B

and see how much better sat-

isfied you will be by using

Dixon's Silica-Graphite Paint.

Made in JERSEY CITY, N. J., by the

Joseph Dixon Crucible

^x><N Company ^>^<n
ESTABLISHED 1827
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Square

Be Sure

and

Specify

the

"COLUMBIA"

GIB NUT

You can use it either

side up. It never
injures the thread on

the bolt or nut.

Sample will prove it.

Columbia Nut

& Bolt Company
INC.

Bridgeport, Conn.

Simplicity (,ollc Kr

The United States Railroad Adminis-

tration is shipping locomotives to the

principal railroads in America at the rate

of about 150 per month, the bulk of which

is nearly equally furnished by the Ameri-

can Locomotive Company and the Bald-

win Locomotive Works. In the matter of

cars of the various standards about 6.000

per month are being constructed and

placed in service. Among the locomo-

tives the Mikado seems to be mostly in

demand.

The Belgian commission which' is in-

vestigating the damage done by the Ger-

mans to railroads in occupied territory,

while it has not yet finished its work, is

in a position to give interesting figures

relative to the destruction caused by the

Germans. The figures show that nearly

690 miles of railroad tracks were de-

stroyed and nearly 260 miles made useless

out of a total standard gauge mileage of

approximately 2,600 in Belgium. This

destruction was mostly in the Mons coal

valley in the region of Tourmal and

around Ghent. Bruges, Ostend and

Courtrai.

Pulverized Fuel Company of its "Lopuler"

system for the burning of anthracite and

bituminous coals, lignite and peat in pul-

verized form has already commercially

demonstrated its adaptability for not only

steam locomotives, steamships, central

power stations and other stationary boil-

ers, but for furnaces generally and kilns.

Many such installations are now in use

and in course of construction.

The officers are ; J. S. Coffin, chairman

;

J. E. Muhlfeld, president; H. F. Ball,

vice-president, executive; H. D. Savage,

vice-president in charge of sales; V. Z.

Caracristi, vice-president in charge of en-

gineering, and Samuel G. Allen, secretary-

treasurer.

The Ryerson Scholarships

One of the Joseph T. Ryerson & Son

Scholarships of the American Railway

Master Mechanics' Association will be

vacant in June, 1919. Candidates should

make application to the Secretary of the

-Association in accordance with the con-

ditions which have been established by a

special committee. The scholarships pro-

vide an annual stipend of $300, and shall

be continued for four years. The exam-

inations will be held in June. Applicants

must have at least twelve months' practi-

cal experience in the mechanical depart-

ment of an American railroad. Details as

to requirements and tests of subjects may
lie had from the Secretary, V. R. Haw-
thorne. 746 Transportation Building, Chi-

BETTER and CHEAPER
Than the

"Split" riveted keys.

Pulverized Fuel Equipment Corpora-

tion.

The I-'ulvcrized Fuel Equipment Corpo-

ration has been recently organized for the

purpose of taking over the business of

the Locomotive Pulverized Fuel Company,

and to broaden the activities of the latter

so as to cover the central power station,

metallurgical and industrial fields. The

head offices are at 30 Church street. New
\'ork Cily, with a Canadian office in the

'Iransportation Building, Montreal. This

corporation installs and delivers in opera-

tion complete plants of the "Lopuler" sys-

tem for the preparation, distribution, stor-

age, feeding and burning of pulverized

fuel for any kind of steam generating or

heating purposes whatsoever.

The flcvelopment by the Locomotive

Graver to Increase Advertising for

Coming Year.

The William Graver Tank Works, East

Chicago, Ind., recently added an adver-

tising department to its already extensive

organization. This new department was

made necessary by the rapid growth of

the company during the last five years.

R. T. Huntington, formerly manager of

sales and advertising promotion for the

Miller Rubber Company at Akron, has

been appointed advertising manager.

Previous to his connection with Miller,

Mr. Huntington was associate director

of the research department of System, the

magazine of business. He has also had

several years' editorial experience in both

the trade paper and newspaper fields in

New York, Minneapolis and Chicago.

Graver advertising plans for the coming

year include large copy in trade papers

on the full line of Graver tanks, the

Bartlett-Graver type K water softener

and the Graver filter. This will be sup-

plemented by an intensive direct mail

campaign. The Graver company greatly

increased its manufacturing facilities to

handle large war orders, with tlie result

that it now has one of the best-equipped

plants in the country.

Rest Periods for Industrial Workers

The National Industrial Conference

Hoard has published a highly interesting

pamphlet of 55 pages on the above sub-

ject collected from data all over the world.

The data are instructive but not conclu-

sive. Soine claim that a rest of, 10 min-

utes induces an increase of speed of 16

|)er cent in the succeeding period. About

as many claim that shorter hours are

better. So it is that this pamphlet is like

a flower from which the bee may extract

honey, and the wasp may draw poison.

We hesitate to pronounce on it, but if

our opinion is worth anything we would

rather keep our noses to the grind stone

all day, and get away sooner at night.

Copies may be had from tlie Industrial

Conference Board, IS Beacon Street, Bos-

ton, Mass.
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Books, Bulletins, Catalogues, Etc.

LuDLUM Steel, Pibmsiied bv the Luu-

LUM Steel Company, Watervliet, N.

Y. 160 Paces, Ornamental Cloth.

With a Graphic Suggestion ok the

Relation Between Heat-Colors and

Temperatures.

This work combines in a unique degree

the qualities of an instruction book and

catalogue. As is well known the Ludlum

Steel Company is among the oldest high

grade steel mills in .Xmerica, dating from

1854, and are the pioneers in e.xperimenis

in the use of electric furnaces and have

used every known type of electric furnace

and have developed a special form of

furnace securing all the benefits common
to the crucible in addition to the complete

relining possible with the electric furnace.

Hence the purity of the company's prod-

ucts. Practical scientific control has run

into every channel of the operations in

producing carbon and alloy tool steel.

This is not all. In the making of tools

from the best steel, the correct selection,

the careful forging, the hardening and

tempering are all vital elements to success.

The book furnishes exact details of these

operations. Experience will teach the

thoughtful mechanic much, but this book

will teach him evcr)'thing because it is a

reflex of many trained minds extending

over many years. Other data of real

value is appended, together with a gen-

eral catalogue of the various classifica-

tions of the various steels, and their uses.

Proceedings of the Twentv-sixth An-
nual Convention of the Traveling

Engineers' Association. Edited by W.
O. Thomp.son, Sec, X. Y. C. R. R.,

Cleveland, Ohio, 478 Pages, Flexible

Covers.

The transactions of the Traveling

Engineers' Association convention held in

Chicago, 111., Sept. 10, 11, 12 and 13,

1918, appear in a fine volume. It may be

recalled that in October, 1918, a condensed

report of the proceedings appeared in

Railway and Locomotive Engineering,

but the volume before us furnishes com-

plete details of the various reports to-

gether with the interesting discussions

therein, and with the lists of officers and

members and a reprint of the constitution

and by-laws. The committees and sub-

jects of discussion at the 1919 convention

are also stated, and in this connection it is

noteworthy to observe that there arc only

live subjects, all of importance to railway

mechanical men. to be discussed. This as-

sures the continuance of the excellent

work of the association in a thorough dis-

cussion. Copies may be had on applica-

tion to the secrelarv.

luring Company, East Pittsburgh, Pa., has

i.'sued a reprint from the Magazine of
Wall Street an interesting article on "The
-Advantages of Railroad Electrification,"

by W. H. Easton. It is printed on toned

paper and finely illustrated. It reviews in

detail the improvements on the Norfolk
& Western, ihe Broad Street station at

Philadelphia, the trunk line electrification

of the Chicago, Milwaukee & Western,

with added details of electrified terminals

and freight yards. Of particular interest

IS the decrease of the consumption of fuel.

It is claimed that, figuring roughly for the

entire United States, every mile of rail-

road operated by water power means a

saving of 500 tons of coal per year. In

the conservation of labor it is shown that

or. the Norfolk & Western the cost of re-

pairs, retirements and depreciation, for

handling 1,000 tons one mile, is 32 cents

for steam locomotives and 10 cents for

eietcrics. The outstanding feature of the

article shows that while electrification is

an expensive matter, it is justified by the

advantages.

Hydraulic
Riveters rixcdanO PortaMe

Punches, Shears,
Presses, Lifts, Crones

•nd Accumulators.

Matthews' Fire Hydrants,
Eddy Valves

Valve Indicator Posts.

Cost Iron Pipe

R. D. Wood & Company
Engineers, Iron

rounders, Machinists.

too Chastnut St., Philadelphia. Pa.

Graphite.

"Dixon's Graphite Products" is the title

of a new pocket catalogue issued by the

Joseph Dixon Crucible Company of Jer-

sey City. While not so complete as the

large general catalogue, it furnishes a

good idea of the variety of products made
by this old concern. Pages have been

devoted to lists of articles especially for

mills, railroads, automobiles, etc. The
descriptions are brief, but the company
will gladly send pamphlets dealing in

detail with any of the individual members
of the line. This new catalogue should be

in the file of every purchasing agent, en-

gineer, superintendent and others who
have occasion to use lubricants, paint or

pencils. Ask for Booklet No. 89-KP.

For Testing and Washing
Locomotive Boilers

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Manufaclurers of InjMtore. Ejectors.

Boiler Washers and Testers, BoUer Checks.
Check Valvea.

Railroad Electrification.

The Westinghouse Electric & Manufac-

Fuel Tacts.

The United States Fuel .'\dministration

has issued a new edition of a pamphlet
giving information for consumers and
savers of fuel. It is intended as answers
to questions propounded in letters written

from all parts of the country calling for

information on fuel affairs and concerning

the methods of fuel control. The whole
subject seems to be taken up and discussed

v.ilh absolute clearness, verified by statis-

tics from the latest authorities, and is,

perhaps, the briefest and best authority on

the subject of fuel conservation hitherto

published. Of special interest is the wide
use of wood as fuel for what may be

classified as domestic purposes. Copies

of the publication may be had on applica-

tion to the Educational Bureau, U. S. Fuel

.\dministration, Washington, D. C.

ASHTOINJ
POP VALVES AND GAGES
The Quality Goods That Lait

The Aihton Valve Co.
271 Franklin Street. Boston. Mass

DUNER
CAR CLOSETS

DUNER CO.
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Latest Mallet Type of Locomotive for the Southern

Railway—Baldwin's Fifty-Thousandth Engine

It is interesting indeed to mark as if

with mile-posts on a highway, the prog-

ress of a great manufacturing institution,

illustrating, as it does, not only the result

of careful management, but of wise ad-

ministrative ability, and, above all, the

demand for railroad equipment in the

country in which we live. The Baldwin

Locomotive Works were established in

Philadelphia in 1831, and after eighty-

seven years of constant progress the lifty-

thousandth locomotive has recentlv been

imuni of 2.9 combined with frequent

curves. The entire division has but few

stretches of level track, and they are ex-

ceedingly short. The traffic on this divi-

sion consists chiefly of coal, which can be

economically moved in heavy trains at

moderate speeds. Mallet locomotives are

well fitted for service of this kind, as the

required tractive force can be developed

without using excessive wheel loads ; and
while the weight is distributed over a

long wheel-base, the rigid wheel-base is

pressure to the low pressure cylinders,

and from the latter to the exhaust nozzle

in the smoke-box.

With a total locomotive wheelbase of 56

ft., 3 ins., the rigid wheel-base is only 15

ft, 3 ins., or no greater than that of a

Consolidation or Mikado type locomotive

having the same sized driving wheels.

Making compound the locomotive devel-

ops a maximum tractive force of 84,800

lbs. ; and as the weight on the driving

wheels is 374,(X)0 lbs., the ratio of adhe-

m.\llj:t TV pi-: )F LOCOMOTIVE FOR THE SOUTHERN R.MLW.W.
Maldwin Locomotive Works, Builders.

completed and is now in a group of twelve

of the Mallet articulated type, with 2-8-8-2

wheel arrangement in operation in the

Southern railway, and were specially de-

signed for service on the Appalachia divi-

sion, which extends from Appalachia to

Bristol, Va., a distance of 69 miles. This

division presents an undulating profile,

with frequent grades of one to two per

cent. The most difficult section of the line

is between Philips and Mountain. From
mile-post 57 to mile-post 65 southbound,

the average grade is 1.7 per cent with a

maximum, for short distances, of 3,4 per

cent. This portion of the line is an almost

constant succession of curves, many of

them of over 10 degrees. Northbound
there is a heavy pull out of Bristol yard

for a distance of three miles. The grade

here averages over 2 per cent with a max-

short, so that curves can be easily trav-

ersed. As is common in this type of loco-

motive, this is accomplished by dividing

the driving wheels into two groups, each

group having separate frames, cylinders

and machinery, and connecting the frames

by a hinged joint. The boiler is held in

rigid aligimicnt with the rear frames and

is supported on the front frames by sliding

bearings. Economy in fuel and water

consumption is obtained by arranging the

cylinders on the compound system, and

by the use of, as in the majority of Mal-

let locomotives, of highly superheated

steam. The cylinders of the rear group of

wheels act as the high pressure, and ex-

haust into the port cylinder.?, which are

of larger diameter and thus act as the low

pressure. Flexible pipes are necessarily

used to convey the steam from the high

sion is 4.40. At starting speeds, the trac-

tive force can be increased to a limited

extent, if desired, by using live steam

in all four cylinders.

The l)oiler barrel is composed of four

rings, the second of which is conical, in-

creasing the shell diameter from 80 ins.

at the first ring to 94}4 ins., at the fire-

box throat. The longitudinal seams are

butt jointed and sextuple riveted, and are

welded at the ends. The main and auxili-

ary domes are located on the third ring,

and the shell is re-enforced by a large

internal liner which extends under both

domes. The auxiliary dome is placed over

an opening 16 ins. in diameter, so the

boiler can be entered, when necessary,

without dismantling the throttle rigging in

the main dome.

The firebox has a combustion chamber
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59 ins. long, extending forward into the

boiler barrel. The seams in and around

this chamber are electrically welded, and

the boiler tiil>cs arc welded into the back

sheet. A brick-wall, which serves to baf-

fle and mix the gases, is built across the

throat of the combustion chamber. The
furnace equipment includes a I'Vanklin

power-operated fire door of the vertical

pattern, and a Street "C" mechanical

stoker. The grate rocks in four sections,

and consists of table bars of the herring-

bone pattern, which are supported on cast

steel side and center frames. .A four-

hopper ash-pan, of large capacity is ap-

plied. Two of the hoppers are placed

between the wheels, and the remaining

two are placed right and left, under the

rear end of the tirebox and outside the

wheels. The pan is titled with wash-out

have steel heads, of dished section, with

bearing-rings riveted on. Kach piston has

three gun-iron packing rings. The low

pressure pistons have extended rods. The

piston rods are bolted to the cross-heads

instead of keyed. The front and back

crossheads are interchangeable.

The articulated connection between the

front and rear frames is designed in ac-

cordance with patents granted to the

builders, and is a detail of interest. The
tongue or radius bar, forming this con-

nection, is attached to the front frames

by means of a transverse horizontal pin.

This pin is supported in a steel casting,

which forms a strong transverse brace at

the rear end of the front frames, and

serves as a fulcrum, for the driving brake

shaft. The rear end of the radius bar is

attached to a vertical pin, which is

The tender is carried on equalized ped-

estal trucks, and has a built-up frame

composed uf 12 inch longitudinal channels

with while oak bumpers. The engine and

truck tender wheels are of forged and

rolled steel, manufactured by the Stand-

ard Steel Works Company.

The following are the general dimen-

sions of this locomotive:

Cylinders.— Diameter, H. P., 25 ins.;

diameter, L. P., 39 ins. ; stroke, 30 ins.

;

valves, H. P., type; piston, 14 ins. diam.;

maximum travel, 6 ins.; steam lap, I'/i

ins. ; exhaust clearance, f4 in. ; lead, 'A

in.; valves. L. P., type; piston, 14 ins.

diam.; maximum travel, 6% ins.; steam

lap, % in. ; exhaust clearance, % in. ; lead,

14 in. Boiler.—Type, conical ; diameter

at front end, 80 ins. ; thickness of barrel

sheets, 13/16 in., % in., 29/32 ins.; work-

THF. n.M.DWIN t.OCOMOTIVE WORKS. EDDYSTONE Pr,ANT.

and blower pipes, so that it can be easily

emptied and cleaned. An air opening,

five inches deep, is provided all around the

firebox under the mud ring.

The steam dome is formed of a single

piece of flanged steel 33 ins. in diameter.

It contains a Chambers throttle, which has

an external connection with the throttle

lever. The superheater is of the fire-

tube type, designated as type "A" by the

Locomotive Superheater Conijiany. It is

composed of 42 units, and provides a

superheater surface of 1260 sq. ft. The

smokebox is of the self-cleaning type,

and is equipped with a shut-oflf damper to

protect the superheater pipes from over-

heating when the throttle is closed. The

valve gear is of the Southern type which

is standard on the Southern railway sys-

tem. The high and low pressure valve

motions are controlled by a power reverse

gear of the Ragonnet type, having an

auxiliary steam connection. The pistons

mounted in a suitable pocket formed in

the high pressure cylinder saddle. This

pin passes through a case-hardened,

spherical bushing, which is inserted into

the radius bar. With this construction

the front and rear frames can have rela-

tive movement in a vertical plane, when

passing over uneven tracks or sudden

changes in grade, without causing bind-

ing at the articulated joint.

The leading truck is center bearing and

is of the Economy constant resistance

type. The trailing truck is side bearing,

the main driving boxes of both the front

and rear group of wheels are of the Cole

extended pattern. There are four sand-

boxes, which are piped to deliver sand

under the front and rear driving-wheels

of each group. The by-pass valves are of

the Mellin pattern, steam chest relief

valves are furnished, and flange lubricants

on the part of the driving-wheels of each

group.

ing pressure, 210 lbs. ; fuel, soft coal ; fire-

box, staying, radial ; length, 132^ ins.

;

width, 90^ ins., depth, front, 85"^ ins.;

depth, back, 69 ins.; thickness of firebox

sheets, sides, ^ in. ; back, H in- 1 crown,

ys in. ; tube, H in. ; water space, front, 6

ins. ; sides, 5 ins. ; back, 5 ins. ; tubes, di-

ameter, S'A ins. and 2^ ins. ; material,

5^ ins., steel; 2^ ins., iron; thickness,

S'A ins.. No. 9 W. G., 2'4 ins.. No. 11 W.
G. ; number, SYz ins., 42; 2^ ins., 228;

length, 24 ft. in.; heating surface, fire-

box, 226 sq. ft.; combustion chamber, 109

sq. ft.; tubes, 4658 sq. ft.; total, 4993 sq.

ft. ; superheating surface, 1260 sq. ft.

;

grate area, 83 sq. ft. Driving-Wheels.

—

Diameter, outside, 56 ins.; diameter, cen-

ter, 50 ins.; journals, main, 10 ins. x 22

ins.; journals, others, 9J/2 ins. x 12 ins.

Truck Wheels.—Diameter, front, 33 ins.

;

journals, 6 ins. x 12 ins. ; diameter, back,

33 ins.; journals, 6 ins. x 12 ins. Wheel-

base, Etc.—Driving, 41 ft. 1 in. ; rigid, 15
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ft. 6 ins. ; total engine, 56 ft. 3 ins. ; total

engine and tender, 86 ft. 10J4 ins. ; length

over all, 96 ft; width over all, 11 ft. V/i

ins.; height over all, 15 ft. 6 ins.; height,

rail to center of boiler, 10 ft. Weight.

—

On driving wheels. 374,000 lbs. ; on truck,

front, 27,300 lbs.; on truck, back, 25,700

lbs. ; total engine, 427,000 lbs. ; total engine

and tender, 603,000 lbs. Tender.—Wheels,

number, 8; wheels, diameter, 33 ins.; jour-

nals, 6 ins. X 11 ins.; tank capacity, 9000

U. S. gallons ; fuel capacity, 12 tons.

It will thus be noted that this type of

locomotive may be said to fairly represent

the most advanced that railroading engi-

neering experience has produced to meet

the particular service. All the modern

improvements that have been specially ap-

proved have been applied in the construc-

tion, while the materials are of the best;

and in closing it may be truly said that the

Baldwin Works has since its establishment

maintained this high reputation. Its

growth, or development, or production,

may be briefly summarized by noting as

already stated that Xo. 1 locomotive was

built in 1832; No. 1,000 in 1861; No.

10,000 in 1889; No. 25,000 in 1905, and No.

50,000 in 1918.

Numerically, therefore, the production

of the past thirteen years has equalled

that of the previous seventy-three years.

The growth during the present century is

great and, as may be expected necessitated

the extension of the works beyond the

Philadelphia plant. Accordingly in 1906,

a tract of 184 acres was purchased at

F.ddystone, near Chester, Pa. This has

since been increased until the tract now
covers a total of 506 acres, of which 76

acres are under roof. A considerable por-

tion of this plant has been used for the

manufacture of shells during the war

period, but are now being devoted exclu-

sively to locomotive work. In addition to

the locomotive shops, there are located

on the Eddystone tract, two complete

plants which were erected in 1915 and are

owned by the Baldwin Locomotive Works.

One of these plants is under lease to the

Midvale Steel & Ordnance Company for

the manufacture of rifles, while the other

is under lease to the Eddystone Muni-

tions Company, for the manufacture of

ammunition. This latter company is

wholly owned by the Baldwin Locomotive

Works. The buildings comprising these

works are so designed that they can, at

the expiration of the leases be utilized

as locomotive shops.

The accompanying illustration gives a

bird's-eye view of the entire Eddystone

plant. The large building in the fore-

ground is the shop occupied by the Eddy-

stone Munitions Company. The Eddy-

stone plant has direct track connection

with the Pennsylvania Railroad, the Bal-

timore & Ohio, and the Philadelphia and

Reading railway ; so that exceptionally

complete shipping facilities both by rail

and vessel are provided.

Considerable rearrangement and im-

provements have also been made of the

Philadelphia plant, the rated capacity of

the combined Philadelphia and Eddystone

plants is 3,000 locomotives per annum,

nnd the employes number 21,500. A
further tract of 370 acres has been pur-

chased at East Chicago, Indiana, so that

the company is ready to place a new plant

in operation.

Storage of Coal and Spontaneous Combustion

Analysis of Causes and Approved Methods of Suppression

Last month we took the opportunity

to describe the storage of coal in the

vicinity of New York and elsewhere, and

while the spectacle was gratifying to us

in common with others who had passed

through winters when coal was scarce,

it appears that S. H. Pudney, Fuel In-

spector of the Canadian Pacific Railroad,

was airing his views on the danger of

the spontaneous combustion of coal when

allowed to accumulate in large quantities.

Many learned opinions have been ad-

vanced on the subject as to the causes,

but like the peace of nations problem,

the views are conflicting, and the end

may be not yet. In any event Mr. Pud-

ney brings to the subject of the spon-

taneous combustion of coal a wealth of

experience, and has the happy faculty of

putting in plain language the results of

his real work which is not infrequently

of more value than the most scientific

speculations. In the presentation of his

views he claims, to quote his own words,

that despite the fact that the influence of

sulphur in causing the spontaneous com-

bustion of coal is disputed, I am of the

opinion that it is the element of greatest

danger in the storage of coal. By the

word sulphur, I do not include that

known as sulphur balls or true metallic

pyrites. The sulphur in this form is very

slow in its chemical changes, and known

a.^ sulphur balls- or true metallic pyrites.

The sulpliur in this form is very slow in

its chemical changes, and not enough

heat would be set up during this change,

in a given time, to do any harm to a coal

pile ; in fact, it would disperse as fast as

generated without being noticed. There

are other forms of sulphur in coal which

are dangerous and the most vital one is

that where the bone coal, and small pieces

of shale, are full of sulphur. In this

form it very easily becomes oxidised,

even if out in the open air. It is only a

matter of a few days before one will see

the sulphur cropping out all over these

pieces, like a fungus growth, whitish in

color. At any place near where the coal

is heating, to such an extent that fire is

expected to show up, this is so extensive,

that in some places the surface of the

coal pile is covered with sulphur out-

croppings, that has through oxidation and

moisture, been brought to the surface.

This is more noticeable in some coals

than others, and my experience is that

these are the coals that are liable to spon-

taneous combustion.

With our system of ventilation we

often find some of the holes choked com-

pletely with sulphur, so that it is impos-

sible to put down our test rods until the

holes have been remade. In one place

where heat had set up to such a degree

that the coal had reached the stage of

autogenous oxidation, we had the coal

dug out and found that though actual fire

had not started, the heat had so far ad-

vanced that destructive distillation had

begun, and gases were being liberated

from the coal even from the centre of

large lumps. Here, I found the coal sur-

rounding the actual hot place, full of

these small pieces of shale and bone yel-

low with sulphur, and an analysis showed

6.7 per cent of sulphur while the average

run of sulphur was less than 2 per cent.

There is no doubt in my mind as to

what was the cause of the coal in this

spot heating, and in several more spots in

the same pile I found the same condi-

tions, and as this pile was heating in spots

and not regularly all over the pile, no one

who had seen this pile and the conditions

that prevailed, could have arrived at any

other conclusion than that the sulphur

was the direct cause of the heating. How-
ever, the presence of sulphur in coal can-

not be controlled as well these days as

formerly, due to the labor conditions.

Coal is not picked quite so clean as in

former years, which is the reason that

more fires have occurred lately.

The liability of spontaneous combustion

due to a greater percentage of V. C. M.

in the coal, does not hold water for one

moment in actual practice ; there are now
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quite a number of authorities who dis-

claim this feature. I gathered this knowl-

edge from the fact that sonic of the coal

we were handling easily caught lire with

35 per cent of volatile carhonic matter,

while others with over 40 per cent did not

have the slightest tendency to heat up,

and the peculiar part of it is that they had

about the same percentage of sulphur,

but that it was in a different form. Some

authorities arc of the opinion that spon-

taneous combustion is caused directly by

the slow oxidization of the carbon con-

tent of the coal, and that the sulphur is

only a secondary matter. If they were

correct in such a statement, then we

would be up against the proposition that

all coal piles would be equally lial)le to

catch fire, because all coal is chiefly com-

posed of carbon, and its oxidation would

be practically constant in all coal. Every-

one that has had to do with storage of

coal knows that some coals are more lia-

ble to heating than others, and this fact

proves to the contrary the oxidation of

the carbon theory. From my own actual

practice, I am able to state that any fire

that I have found has been caused by

sulphur and not by oxidation and carbon.

In places that have been dug out where

the coal has been so hot that one could

not hold it in the hand but had to hold

it in a scoop to examine it, I found that

the structure of the coal had not changed

and was the same as when it was put in

the pile, and yet there was bluish gas

emanating from the piece of coal being

examined. Now, if it had been oxidation

of the carbon of the coal, which had

caused the heat to set up, the structure of

the coal would have been changed con-

siderably before this amount of heat had

obtained while, on the other hand, if one

. was to take a lump of coal and place it

in an oven and heat to about 300 degrees

and keep it there at that temperature, the

same thing would be found, that the coal

would be giving off a gas. In other

words, destructive distillation would be

started and this would be found to be not

from the oxidation of the carbon content

of the coal, but from the outside heat to

which such coal had been subjected.

My own personal opinion is that sul-

phur is responsible for the trouble in coal

piles. I feel that its rapid action in chemi-

cal changes is governed by the form in

which it is contained in the coal. The

power of fresh mined coal to absorb

oxygen is well known, but there is doubt

that the oxygen is contained in the coal,

the same as water is contained in a sponge,

and is a gas of occlusion and not chemi-

cally combined with the coal itself but

held mechanically, and is given up to any

chemical change that may occur which in

this case is oxidization of the sulphur.

The sulphur starts to oxidize, and in this

action a certain amount of heat is gen-

erated. This heat again in turn increases

llie chemical energy, the increase in

chemical energy raising the temperature.

These changes dovetail into one another

gradually, until sufficient heat is gen-

crated to start destructive distillation of

the coal at the same time. At this tem-

perature, the coal is hot enough to start

self oxidation, or in other words, the

stage of autogenous oxidation is reached.

It is then only a matter of a few days

till actual fire occurs with coking of the

ccal.

Some imagine that a system of ventila-

tion allows the gases to escape, but as

there are no gases to escape until the

coal has reached nearly the point of fire^

this cannot be right. Our experience is

tliat with coal wet or even fairly moist

and ventilated there is no danger at all.

There seems to be no set rules for

lighting a fire, nor do I think there could

be, because conditions are not always

alike, but a few suggestions as what not

to do may not be amiss. Fires in a coal

pile burn very slow, for the simple reason

that not enough air can reach the fire for

rapid combustion. Therefore, never open

up a fire spot. If the place is to be dug,

dig close around it without touching the

fire. Isolate it from the rest of the pile,

llien dig it out completely and drench it

with water. It is one of the hardest

things to prevent the inexperienced from

opening up a fire . Fire will spread

rapidly if opened up. Another thing very

important, is that in using water on a

coal fire, always saturate the coal sur-

rounding the fire spot before putting water

on the fire. If this is not done, the fire

v.ill be forced away from one faster than

it can be reached. The reason for this is

that the water going on to the actual

fire, forces the heat into the surrounding

coal which is nearly to the point of fire

already, and at the same time it forms

coke on the surface of the fire, into which

it is impossible to force any more water,

and meanwhile, the fire is still going

ahead. It is absolutely ruinous to the

rest of the pile to play water directly on

to the fire, before putting a water screen

around the outside of the fire spot first.

It is very seldom that a direct applica-

tion of water will put out a coal fire

;

and yet, I have put out a great many fires

by application of water, after using the

proper precautions, that is to say, by put-

ting a water screen around the actual fire

spot. At one time, with the assistance of

two men. I put out a fire that measured

350 by 50 feet at its widest point and

which would have practically gone through

the 80,000 ton pile if it had not been

stopped. This was done by finding the

exact outer limits of the fire, then digging

a shallow trench right along outside using

water freely so as to put the water on

the outside of the fire, then by systema-

tically digging a relay of trenches coming

nearer to the fire all the time we drove

it to the outside of the pile and killed it

completely. I might say that there was

solid coke found to be six feet thick in

this fire area, and the balance of the pile

did not have to be touched.

Our mode of attacking a fire is to get

our test rods, out around the spot and

find out the exact dimensions of it, then

find at what depth it is. We then dig a

trench around this spot making sure to

keep outside of the fire spot, saturate

this with water and make holes with rods

and see that a complete water screen is

put around the fire, then, by a series of

trenches gradually working nearer to the

fire; we reduce this area until we cover

the exact spot where the fire is, and mak-

ing holes with our rods we take care to

well flood it with water and it is very

seldom we have to return to the spot as

it is usually completely extinguished.

Recommendations on Piling of Coal.

BY THE NEW YORK HE.MING .^ND VE.NTI-

LATING SOOETY.

Where there is choice of coal to be

stored, that having the lowest oxidizing

rate should be chosen, if known. Be-

tween two coals, that which is least

friable, and therefore which presents the

least total coal surface in the pile, should

be selected. The method of handling

should be such as to produce the least

freshly broken coal surface. The coal

should be as cool as possible when piled.

Piling warm coal on a hot day is more

likely to produce spontaneous combustion.

The coal must be kept from any extra-

neous source of heat, .\lternate wetting

and drying of coal during piling is to be

avoided if possible.

The fine coal, or slack, which furnishes

the larger coal surface in the pile, is the

part from which spontaneous combustion

is to be expected. Piling of lump coal

where possible is, therefore, desirable. In

the process of handling, if the lump coal

can be stored and the fine coal removed

and used immediately, the practice pre-

vents spontaneous combustion in coals

which would have otherwise given

trouble.

The sulphur content of coal is believed

by many to play an important role in

spontaneous combustion. The evidence

on this point is still conflicting, but to

play safe it is desirable to choose coal

having a lower sulphur content when

choice is possible.

There is a current belief that dissimi-

lar coals stored in one pile are more

liable to spontaneous combustion. The

evidence on this point is also conflicting,

but to play safe it is advisable to store

only one kind of coal in a pile. The

ground on which a coal pile is built should

be dry.
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United States Railroad Administration Type of Forty

Ton Double Sheathed Box Car for the

Chicago & North Western Railway

The box car which we have the satis-

faction of showing our readers constructed

January, 1919, is a car built by orders

of the U. S. Railroad Administration and

allotted to the Chicago & North Western

Railroad.

It is lettered on the side as follows

:

Cubical Capacity, 3098 cubic ft. ; Light

Weight, 45,800 lbs. ; Nominal Capacity,

80,000 lbs.; Total Weight, 132,000 lbs.;

Maximum Load Limit, 86,200 lbs. The

car is well built so as to fully meet the

United States Railroad Administration

requirements embodied in specifications

and drawings for a car of this class, in

supports are the special design of the

Western Equipment Co. and center sills

are the fish belly type with cover plates.

The body bolsters are built up of pressed

pan-shapes with upper and lower cover

plates. Safety appliances are in accord-

ance with United States requirements.

The truck sides are the Andrews type,

cast steel, manufactured by American

Steel Foundries. The truck bolsters are

made of cast steel, U. S. Standard de-

sign, and the brake beams are Simplex

;

Master Car Builders No. 2. The oil

boxes are malleable iron manufactured

by National Malleable Castings Co. The

ing, causes additional weight and strength

to be put in the side framing of the car,

which tends to increase the weight of

a car built of such height as these

standard cars are, goes beyond that which

is justifiable for a car of 80,000 lbs. ca-

pacity. The lower ends of posts and

braces on a double sheathed car must

necessarily be secured to the side sill

or side sill framing in such a manner as

to be somewhat insecure when compared

with the more secure manner in which a

car of the single sheathed type can

have posts and braces secured to

the side sill construction. The manner

H ICA GO
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U. .S. ST.WDARD liOX CAR FOR THE CHICAGO & NORTH WESTERN RAILWAY.

so far as the kinds and qualities of ma-

terials which are used. It is equipped

with the Murphy X L outside galvanized

roofing, furnished by the Standard Rail-

way Equipment Co. The ends of the car

are of the Murphy corrugated design,

handled by the Standard Railway Equip-

ment Company and manufactured by the

car builders. The American Car and

Foundry Co. The draw bars are MCB
type D, 6x8 ins. shank. The draw gear is

the Sessions Standard Platform and

Coupler Co. type. The air brakes are the

Wcstinghouse K C 10-12. The Angle cock

side doors and uncoupling device is that

from Standard Railway Equipment Co.

The side doors are manufactured by

Union Metal Produce Co. and the un-

coupling levers by the Material Appli-

ance Company.

.Some railways are not favorable to a

double sheathed box car and it is often

said that this is based on the following

and other reasons, but the C. & N. W.
car which we illustrate here is a single

sheathed car. A car of the double

sheathed kind with steel undcrframc and

sides sufficiently strong to prevent bulg-

in which a double sheathed car has the

siding secured to the frame by nailing on

the outside, with all internal pressures

against it, tends to force it away from the

frame and trouble has often been oc-

casioned with cars of this class in having

the sheathing or siding come loose from

the frame. The floor in this car is 2'/i

ins. in thickness and is not supported be-

tween the center sill and the side sill.

The single sheathed car, here illustrated,

is a serviceable vehicle and will no doubt

give a good account of itself. It has a

good business-like appearance.
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The general dimensions are as follows:

Length inside, 40 ft., 6 ins. ; Width inside,

8 ft., 6 ins.; Height inside, 9 ft.; Length

over striking plate. 42 ft., IJj ins.; Width

over eaves, 9 ft., 4 ins. ; Width over all,

10 ft., 2;^ ins.; Height from rail to top

rail to top brake mast, 14 ft., 1^4 ins.; underframe, with fish-bellied centersills;

Height from rail to top running board, steel reinforced super-structure, and is

13 ft., 6% ins. ; Distance center to center equipped with three-section corrugated,

of trucks, 31 ft., I'/i ins.; Height from horizontal steel ends. It is also equipped

rail center of coupler, 2 ft., 10J4 ins.

;

with Carmer coupler release rigging, f ric-

Height from rail bottom of center sill, tion draw gear, and the trucks are

of car eaves, 12 ft., lO^i ins.; Height from 2 ft., 4>3 ins. This car has full, all-steel equipped with anti-friction side bearings.

The Heavier Loading of Cars

Bjr J. FRED. TOWNSEND, Traffic Manager, National Tube Company, Pittsburgh, Pa,

The improved car supply, which exists

at the present time, has been brought

about not only by the favorable weather

conditions that prevailed throughout the

mild winter, but by the lull in business

following the signing of the armistice.

These two conditions, with the heavier

loading of cars, the propaganda for which

has had the valuable aid and support of

many shippers of steel products located in

the Pittsburgh-Wheeling, Youngstown,

Cleveland-Lorain, Birmingham and Chi-

cago districts have combined to effect so

marked an improvement that it may be

thought it is less necessary to load cars to

full carrying capacity. However, it should

be borne in mind that a return to the old

practice of liglit loading would speedily

bring about another car shortage and con-

gestion by reason of the increased number

of cars necessary to carry a given tonnage.

Many shippers have volunteered the

information that it is their purpose to con-

tinue to make the fullest use of equipment,

maintaining records established during the

war, regardless of the minimum prescribed

by the tariffs, realizing apparently the

advantages gained, which will prevent use-

less waste and return to the transportation

conditions which formerly prevailed.

The United States Railroad Administra-

tion, through its Car Service Section, has

recently issued an appeal to the shipping

public, inviting attention to the accom-

plishments and the policy of the Railroad

Administration with regard to freight car

conservation, urging shippers to continue

their efforts towards bringing about im-

proved transportation conditions and

pointing out that the cooperation of ship-

pers has been a very material factor in

compassing the following ends: "An in-

creased car supply." "Lessened conges-

tion on the railroads, particularly at

terminal points." "Improved service made
possible by such lessened congestion."

In this connection, it is interesting to

know that the thirteen shipping companies

of the United States Steel Corporation

have conducted a vigorous campaign for

the heavier loading of cars, and during the

year 1918 the average carload shipments

of these companies was 91,500 pounds per

car. This is a remarkable showing when

the fact is taken into consideration that

the average marked capacity per freight

car in this country is only 80,000 pounds,

and it is hard to realize this record of

heavier loading of cars when the average

carload of all railroads throughout the

country on all shipments, including the

traffic referred to, was only 58,200 pounds

per loaded car, or an average of 33,300

pounds per car less than the record made
'

by the subsidiary companies of the United

States Steel Corporation.

While the thirteen shipping companies

referred to increased the average carload

on outbound shipments during the year

1918 only 3,600 pounds per car, there was

effected an actual saving of 63,828 cars, as

compared with the loading for the year

1917, when the average was 87,900 pounds

per loaded car. This does not include the

thousands of cars loaded with iron ore by

the Oliver Iron Mining Co.—also a Steel

Corporation subsidiary—in its shipment of

millions of tons forwarded during the

Near, all of which was loaded to the aver-

age of 50 tons per car. To include these

would have tended to increase the aver-

?ge load, but would have been misleading.

Taking the average haul per ton of

revenue freight throughout the country of

the individual railroad as 166 miles, and

the loaded freight cars per train as 25

cars, the railroads throughout the United

States were saved 10,595,448 car miles,

or 423,818 train miles; the 63,828 fewer

cars used means that these cars were in

other service and at the average freight

revenue of 16.13 per cent the saving of

this number of cars actually resulted in

increased earnings to the railroads of

$1,709,045.76 without any increased oper-

ating expense.

Taking the American Railroad Asso-

ciation method of counting every day in

the life of a freight car as a "car day,"

the 63.828 cars saved by the thirteen

shipping companies of the United States

Steel created during the year 23,297.220

car days, and placing the average earn-

ings of a freight car at $2.50 a day, and

using its method of calculation, i. e.. mul-

tiplying the number of car days by the

average earnings per day, proves that

during the year 1918 the railroads gained

in gross earnings $58,243,050 by reason

of the heavier loading of cars by these

companies. And it means that the 63,828

cars saved were in other service, for

there were no idle freight cars through-

out the year.

Stated conversely, it means that the

thirteen shipping companies actually for-

warded 2,920,131 more tons of traffic than

if the practice of loading one year ago

had been followed, and this increased

traffic was enjoyed by the railroads with-

out any additional operating expense.

During the last seven years, the thir-

teen shipping companies of the United

States Steel Corporation have increased

the average carload from 69,200 pounds

per car in the year 1911 to 91,500 pounds

per car in the year 1918, an increase of

22,300 pounds per car, or 32 per

cent, effecting a saving of 339,736

cars through the heavier loading of

equipment, a record unmatched in this

country.

The railroads, consignees and shippers

themselves have been greatly benefited

in the fewer number of cars switched

and weighed, to say nothing of the relief

from congestion on the railroads, par-

ticularly at terminal points, improved

ser\-ice made possible by lessened con-

gestion, and the great saving in operating

expenses that was brought about by the

fewer cars, both empties and loads, that

were kept out of the various classifica-

tion and interchange yards of the rail-

roads from point of shipment to desti-

nation.

This record proves conclusively the real

value of conserving freight car equipment

at all times, and if the shipping public gen-

erally would note the enormous saving in

equipment that has been created by these

companies with only 32 per cent increase

in the average load in the period of seven

years, how much could be accomplished

if all shippers would adopt the United

States Railroad Administration's rule of

loading to 10 per cent above the sten-

ciled capacity, or to firmly fix the rule to

load to 100 per cent of the carrying ca-

pacity whenever possible. The lesson that

has been learned in the last year is worth

remembering.
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General Observations of the Design of Hanger Levers

for Locomotives
By VICTOR M. SUMMA, Engineer Examiner, American Brake Company.

The analysis of stresses in a plain flat-

bar lever subjected to forces lying in the

plane of the bar is one of the simplest

operations in machine design. But if the

lever instead of being straight as shown

at (a) has one or two bends as shown at

(b), and the forces on the pins are not

only in different planes but are non-paral-

lel to one another, then we may be sure

that the problem of finding the stresses

calls for considerably more thought than

is usually given to such matters.

'^^^
It is our intention in this paper to study

the behavior of a type of levers, very

much in use on locomotives, known as

"Return Hanger Levers" and illustrated

by Fig. 1 below, in the hope that the loco-

motive designer will appreciate the im-

portance of the subject and allow it more

space than he is wont to do in the general

scheme of his work.

From the sketch it will be seen that, in

order to clear the wheels, the lower por-

tion of the lever carrying the brake shoe

(as well as its top part) is several inches

further in than the main body of the lever.

For the same reason, the portion of the

lever between points 1 and 2 is merely a

flat bar, very often devoid of even the

shallowest rib to prevent warping during

annealing. It may be remarked in pass-

ing that, on account of this fact alone, such

a lever is apt to be defective from the

very start and that it should not be al-

lowed on any machine, even less a loco-

motive.

°?o
Cto»s Section Lon<iElev<rfion

The actuating force on the lever is ap-

plied at ".'\," the middle point of the jour-

nal bearing, and we shall assume, as is

generally the case, that it acts parallel to

the track with a certain intensity R. This

force R is, or should be, so chosen that

in no case will it cause at the brake shoes

a pressure \V greater than a certain fi.xed

[ercenlage of the weight on the drivers.

This is necessary to prevent skidding.

E.xperience seems to show, and many rail-

loads insist, that for freight engines this

pressure W— the so-called "braking

power"—must not exceed 84 per cent of

the weight on the driving axles, assuming
a maximum pressure in the air cylinder

of 70 lbs. per square inch of piston area

and that for passenger engines these fig-

ures must be increased to 114 per cent and
95 lbs. In the present investigation we
shall assume that the weight on the eight

drivers of a freight locomotive is 240,000

lbs. The shoe pressure will then be

240,000 84

W = X — = 23.200 lbs.

8 lOO

So "\V is our starting point, and one
very easily arrived at. Now, by referring

to Fig. 1, it will be observed that while

the forces at \, B, and C do not lie in the

same plane, still, so far as the motion of

the lever in a longitudinal plane is con-

cerned, which is, as one may reasonably

call, the "plane of leverage," they may be

considered as lying in the plane of the

paper, where the longitudinal elevation is

drawn. So that if the lever must be in

equilibrium in this plane of leverage, it is

assumed to be horizontal, the force R at

C must pass through their intersection O.
In other words, if the segment ON repre-

sents, to a certain scale, 25,200 lbs., and
its direction meets that of R at O, and
through N we draw NM parallel to line

OC, then, to the same scale, the segment
OM, or 19,000 lbs., represents R, and the

segment .MN, or 11,000 lbs., represents R.

Or, by the theory of moments, since the

perpendicular distances of C from lines

OM and ON are 38J4 in. and 29 in., we
can check the value of R above thus

:

R X 38.5 = 25,200 X 29

25,200 X 29

or R = = 19,000 lbs.

38.5

It is important to notice here that the

custom of taking 33 in. as one of the arms
of the return hanger lever instead of 29
in. or the perpendicular distance of C to

the direction of W (which is always radi-

al to the wheel and not necessarily paral-

lel to the pull rods), is not only wrong be-

Cftuse unscientific, but wrong because it is

bound to produce an excessive shoe pres-

sure and the consequent result of the

skidding of the wheels. By that method
we would have had, for the force at the

brake beam journals,

25,200 X ii

R = = 21,600 lbs.

38.5

instead of 19,000 lbs., and the braking

power would have been found to be

:

21,600 X 38.5

W = — = 28,600 lbs.

29

That is, unconsciously, we would have pro-

duced 13.5 per cent more shoe pressure

than that recommended by experience and
thus defeated both the railroads' best in-

tentions and our own. Skidding is e.xpen-

sive and special attention should be paid

to this point. The same wrong method
would be responsible for the failure of the

pins at C. In fact, if W were parallel to

R, the reaction R at C would also be

14 DiQTi\Cij(.

RstoiiATeol5;9<io'^

necessary that the three aforesaid forces parallel to them and equal lo their differ-

form a closing polygon. .\n(\ since W encf. That is, we should have:

(sec Fig. 2) is known both in direction R =: 25,200 — 21,600 = 3.600 lbs.,

and magnitude, and R has already been instead of 11,000 lbs. as given by the tri-
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angle ot forces of Fig. 2. In other words,

without realizing it, the pin at C is ac-

tually carrying 7,400 lbs. more load than

indicated by the old method, with stresses

reaching sometimes as high as 45,000 lbs.

per square inch.

Figure 3 above illustrates the arrange-

ment of a typical Brake Rigging for loco-

motives. It is reproduced here in order

to point out the importance of choosing

the proper figure for R in arriving at the

toe-length X of the Cylinder Lever, if the

proper shoe pressure is wanted. Taking,

then, 19,000 lbs. as the value of R, instead

of 2l,6lX) lbs., we have by the principle of

equality of moments:

70 X 153.94 X 39

X = = i'A in.

4 X 19,000 (Approx.)

So far we have made no mention of the

shoe friction, in order that the preceding

remarks could be better understood ; but

it is clear that the omission would lend

to palliate rather than give undue em-

phasis to the badness of the results we
are trying to correct.

Let us now introduce in our discussion

this frictional resistance between wheel

and shoe. It has been found that this

force "f" reaches a maximum of 30 per

cent of the normal or radial pressure

against the wheel, or f = 0.3XW. The

friction f (see Fig. 4 and Fig. 4 (a) b^
low) acting tangentially at a point T near

line BO. if not exactly on it, reads at the

brake-head pin B with an equal intensity

;

and, as it will simplify our work, we shall

substitute for "f" and "\V" their resultant,

whose value is found thus:

Thus from the same diagram we gather

that Q on the scale of forces is equal to

1.044 limes the shoe pressure VV, and that

its direction is along the tangent to the

circle OS (the so-called Friction Circle of

kankine), whose radius r is 0.287 (or ap-

proximately 0.29) times BO on the scale

of distances.

So the problem is again reduced to the

consideration of only three forces Q, R,

and R, ; and for equilibrium of the hanger

lever in the plane of leverage it is neces-

sary, as before, that they form a closing

triangle of forces.

The triangle ELH of Fig. 4 gives R and

K, when the train moves in one direction,

while the triangle of Fig. 4 (a) gives the

values of R and R, when the train moves

in the opposite direction.

It will be noted, now, that while the

force R, of iMg. 4 (a) is considerably

smaller than the corresponding value of

Fig. 4, it still has an upward direction,

showing that such a lever is always un-

der tension no matter what the direction

of motion is, a fact not generally under-

stood. Vice versa, the force R of Fig. 4

(a) is considerably greater than the R of

Fig. 4, indicating that in order to find the

proper diameter of the pull rods it is im-

portant to use the value given by Fig. 4

(a) to prevent overstresses, another fact

well worth keeping in mind. Hence the

necessity of laying out both diagrams, in-

dependently of where the brake shoe is

located with respect to the driver, in de-

termining the size of parts.

The following rule may be of some

help:

Let the distance BO of pin B from the

center of the wheel represent to a certain

scale the value in pounds of the braking

power \V. Draw ON perpendicular to

BO and equal to "f," or .3\V. Then BN
= Q represents to the same scale the re-

sultant force desired. We have also from

ABON: iJ

Q = VW= (.3W)' = Vl-f .09

= l.(m W pounds.

Moreover, by drawing the dotted circle

OS tangent to BN at S and calling r its

radius, we have, considering W, Q, and

.3W as segments of lines instead of

pounds

:

.3W .3\V2

r = W sin = W X = —
Q 1.044W

.3W
= = .287 X BO

Then, with reference to Fig. 5, if the

cross section to investigate is (a-a) (the

one apt to give the greatest stresses), we

observe that the force R, at the top pin

causes

:

First, a bending moment Pxl, where P,

the horizontal component of R, in Fig. 4

(a) or LM = 4,000 lbs.; and 1 = 18 ins.

Second, a bending moment P'Xn, where

P' = component of largest value of R,

along the direction of line BC, or P' =
17,600 lbs. approximately ; and n = lyi

ins. Third, a pull V equal to the vertical

comfKjnent of the largest value of R„
namely, V = 17.500 lbs. approximately.

Fourth, a torsional moment Pxe, where
e = 2 ins. and P the value given before.

Now, since section (a-a) measures 4'/2

ins. X 1% ins., we have the following

kinds of stresses per square inch

:

(1). 4,000 X 18 X 6

= 19,000 lbs.

1.125 X 4.S'

1.044

"To find the magnitude and direction

of the forces acting on a brake lever as a

result of a pre-determined braking power

\V, draw from B the tangent BN to the

friction circle at the center of the wheel

of radius r equal to 0.29 of the distance

of pin B from O, and produce it until it

meets the direction of force R. Join this

intersection, E, with the center of pin C.

Then draw to some convenient scale the

segment EH = 1.044VV, and from H draw

LH parallel to EC. The segments LH
and HE to the same scale represent the

required forces R and R, at the points A
and C, respectively."

In our case, the distance BO being 36

ins., we have

:

r = 36 X 0.29 = 10.44 inches.

Q = 1.044 X 25,200 = 26,300 lbs.

R - 22.000 lbs.

R, = 18,000 lbs.

in tension or compression along shorter

1.125 X 4.5'

side, remembering that is

6

the section modulus about axis (x-x).

(2) 17,600 X 2.5 X 6

= 46,500 lbs.
—

^

4.5 X 1.125'
~~~-

in tension or compression along the longer

4.5 X 1.125'

side, remembering that —• — if

6

the modulus of section with respect to

axis (y-y).

(3) 17,500

= 3.460 lbs. in tension

1.125 X 4.5

only.

It is easy to see that this stress will

add with the corresponding ones of the

previous cases, giving as maximum
stresses in tension

:

19,000 plus 3,460 = 22,460 lbs. for case

(1) and

46,500 plus 3,460 = 49,960 lbs. for case

(2)

(4) 4,000 X 2 X 9

1,580 lbs.

2 X 1.125 X 4.5'

in shear, at middle of shorter side, re-

membering that 2/9 X 1.125 X 4.5' is the

<^
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polar modulus of section for stresses on

short side; and /^~^
4,000 X 2 X 9 g g
2 X 4.5 X 1.135-

in shear, at middle of longer side, remem-

bering that 2/9 X 4.5 X 1-125' is polar

modulus for stresses in long side.

It is likewise clear that the 1,580 lbs.

shearing stress will combine with the

22,460 lbs. tensile stress of case (1), since

they are acting on the same particle of

material and in directions perpendicular

to each other. The same thing is true of

stress 6,320 lbs. and 49,960 lbs. of case

(2). But as we are after the maximum
stresses the latter alone will be considered

here.

So, using the well-known formulas

49,960 I 24,980= -f 6,320"

P. = + \

I

624000400 -f-

24,980 + 39942400

663942800

P. = 24,980 -f 25,760 = 50,740 lbs. maxi-

mum tension

Pj = 25,760 lbs. maximum shear.

p, = - ^ s N

(t)
S,= and P. —

<r)-'
ir which S and Ss stand for the tensile

and shearing stresses, respectively, and

Pi and P; their maximum combined ef-

fects in tension and shearing, we have by

substitution

:

These last two figures seem to indicate

that the hanger lever is unduly stressed,

in tension as well as in shear, and that it

would be liable to break almost any time.

And the example here given is not by any

means exceptional. As a matter of fact,

since engineers, generally, stop their cal-

culations with case (1), disregarding alto-

gether the bending and twisting moments

due to the oflfset n and e so that the stress

would appear to be no larger than 19,000

lbs. per square inch or at most 22,460 lbs.,

there must be 90 per cent of the hanger

levers on locomotives today that would

show stresses fully as high as those given

above by P, and P;.

It is important to notice also that the

bending moment P'xn and the twisting

moment Pxe are to a great extent coun-

teracted by the resistance of the shoe and

wheel-flange and that of the brake beam
itself. Indeed, it is for this reason and for

the fact that cast steel has an ultimate

strength of 70,000 lbs. per square inch that

the present failures of this type of hanger

levers are not so alarming as the figures

would indicate. But it is obviously wrong

to put any reliance on these facts. First

of all, the flanges of the wheels were not

designed to resist the lateral thrust of

langer levers and their shoes, and, in the

second place, the brake beams are mighty

poor members when used as columns.

These results, it is hoped, will be suffi-

cient to convince the locomotive designer

of the necessity of providing enough

space between drivers so that the designer

of the brake rigging may be able to give

him a more decent lever than he has done

in the past. Five or six extra inches to

the length of a locomotive is not, after

all, so big a price to pay when a more

efficient and safer way of stopping a train

is not only the end in view but the actual

result.

These suggestions are not intended so

much to find fault with the present meth-

ods of construction as to suggest some im-

provement in details of some importance.

Approved Cooling Lubricants

An eminent authority claims that

"sticky" water was the best cooling media

for general purposes. Half a pound of

soft soap to 1 gallon of soft water, with

the possible addition of 3 per cent caustic

soda, gave a very good general purpose

emulsion for the usual machine shop.

The amount of soap should be lessened in

cold weather. Plain water splashed too

fully, the addition of the soft soap beside

its lubricating qualities increased the skin

tension of the fluid, and caused more in-

timate adhesion of the fluid to work, chip

and tool. There is considerable choice in

the matter of soft soap ; some is perfectly

bland, some has the vilest odor and color

imaginable, .^fter all, it depends upon the

initial ingredients, and whatever these are

in a cutting emulsion, the oil must first

be saponified to emulsify. In the case of

soft soap made from good vegetable oil the

first stage on the road to emulsification

has already been performed. Caustic

soda, if added, tends to prevent rust.

From actual experience the present writer

can testify to the lubricating powers of

good soft soap solution. Submerged bath

lubrication with a load not too severe

Cunder SO lb. per square inch) and with-

out agitation, are conditions where a so-

lution of soft soap and distilled water will

give perfect results at. a lower cost than

oil. If a strong solution is first made, di-

luted to half strength for use, a daily ad-

dition of a small quantity of the strong

liquor will rectify the fluid and prevent

deterioration. For all practical purposes

the fluid with the highest specific heat is

the best cooler—in other words, water is

better than oil in this connection. To get

the best results from soft soap distilled or

condensed steam water i.^; far and away the

best.

Reciprocating Engines.

The Practical Engineer states that the

turbine has definitely become recognized

as the most efficient type of engine for the

propulsion of steam-driven ships, and

many prophets go so far as to say that, in

conjunction with double, reduction gear-

ing, it will very soon entirely displace the

steam reciprocating engine. With this

view we are not disposed to agree ; both

on account of its greater reliability and

because it is far simpler to manage it will

long be utilized for the propulsion of

tramp steamers and cargo vessels of low

power, where engineers of the highest

skill are seldom employed ; and for this

reason attempts will continue to be made
to improve the efficiency of the recipro-

cating set. It is hardly likely that any

fundamental changes will occur, but at-

tention to details is often instrumental in

bringing about a considerable economy in

o[)cration. One of the most important de-

tails, and one which is worthy of the

closest attention of designers, is the ar-

rangement of steam ports. With a view to

reducing the clearance volume to a mini-

mum, short straight steam ports at the

ends of the cylinder can be employed in

conjunction with a long valve, this hav-

ing the additional advantage of reducing

the internal surface, which is cooled by

the passage of the exhaust steam, and

upon which the incoming steam will con-

dense. Again, the cylinder covers should

make joint with the cylinder as near the

face of the cover as possible, and the sur-

face of cylinder cover should be kept as

small as possible : in this way, while the

clearance volume may be unaflfected, the

internal surface upon which steam may
condense is again reduced to a minimum.

The Pershing Locomotive.

The "Pershing" locomotive, built on

standardized plans designed by the United

States Military Railways, has not only

been made the sole type of steam locomo-

tive in use behind the American lines in

France, but. at the instance of the War
Industries Board, has been adopted by the

British and French Governments as the

standard type for their armies on the

western front.

Brass Castings.

When clear, yellow brass castings are

desired, a mixture of 7 lbs. of copper, 3

lbs. of spelter, 4 oz. of tin, and 3 oz. of

lead makes a good casting alloy and one

which will cut clean and free, and is also

strong. An increase in the amount of

;in augments the strength of the alloy and

also increases the degree of hardness.
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French Railroads and War Making
\U JOHN HLKTON V^ UUDS, Ex-Captain, United States Aruiy

Before the World War, the reKion of

France lyiiiK east of Chateau Thierry was

much loved by tourists and consequently

was well supplied with hotels. In one of

the small towns there lived a man who
mamifai'tiire'l icr on :i Infjc •^i-nlc niid

just'lieil by its product and the products

of its neighbors. French business men
shrug their shoulders and rant about offi-

cial red-tape when speaking of pre-war

railroading, and yet in certain directions

tlic \v:ir time effiririKv "f her public car-

snpp ied the surrounding country. Rail-

roads reached throughout much of the

territory, but they did not reach his plant.

And for several years he persistently asked

the state owned line to lay a spur a few

kilometres to his town so that he and his

neighbors could ship their products by

rail. And just as persistently year after

year the railroad people turned down his

petitions, or smothered ihem in investiga-

tions and preliminary reports of engineers.

Then came the war, when all civil ac-

tivities ceased except as they could aid

directly the military situation. And in

1918 the ice maker was driven from his

home by the German offensive, leaving

all his equipment behind. After several

anxious weeks the counler-oflfensive

gained back his home town, and he re-

turned to look over the remains. He
found the factory in good running order

;

apparently the Germans had seen tit to

operate it for the benefit of their hospi-

tals back in the rear. And stranger still.

he found that they had actually con-

structed, and in their haste had left be-

hind, the spur track that he had tried so

long to get.

Now this is no brief for the Germans.
The only reason they left either track or

factory was the rapidity of the allied ad-

vance. But it was ironical that an enemy
invasion was required to bring to a large

French industry the railroad connection

riers was nothing she rt of marvelous.

To the American. France's railroad

establishment is a strange mixture of

good and bad points. In the department

ful of dirt could be moved, and pre-

liminary plans for a thousand foot siding

were subject to the same endless investiga-

tions and delays as were those for inde-

pendent main line systems. DitTcreni

roads had their hobbies of instal'ation,

and they were adamant in the adherence

to details of practise. For example, cer-

tain roads ri-<iuired that every siding built

by .Americans should be of the dcmi-luiu

type, or half-moon shape, with the actual

spur turning out from the demi-lune.

This meant the construction of a semi-

circular turnout, with switch at either

end. and a third switch near the center

"1 this track to lead away upon the spur

to the desired loading place. Of course

this was a safety measure and justifiable

when the turnout was made from a main

line with several trains daily. But out

on the branch lines, where two trains

each twenty-four hours was the maxi-

mum, the cost was greater than the safety

value.

Up in Brittany an American officer and

the local French Road Master were con-

ferring upon a question of installation for

a small sawmill. There was a deep gully

alongside the existing track, and the mill

site necessarily was upon the other side

of this ditch. Thus a bridge was re-

quired, and the French engineer demanded
also that the .Americans should widen the

main line dump and install a passing track

TK.\rN I.V ITKr. \ARD IX FR.WCE.

of construction there always was a formid-

able wall of official sanction to be torn

down or scaled before we could begin any
of our countless military track extensions.

Everything was passed upon by the

Fourth Bureau at Paris before a shovel-

froni which to branch off to reach the

mill. He was a genial man. and anxious

to please, so he explained in great detail

that this passing track would be of in-

estimable value in the handling of loads

and empties from and to the mill ; in fact
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he implied that his only desire in asking

for this extra construction was to render

better service.

"All right," replied the American, "We'll

put in the passing track. But why will it

not be wiser to place it on the other side

of the gully? There is plenty of room,

the ground is level, and the cost will be

less than a fourth that of building here

beside the track. We can spur out from

this main line, bridge the ditch, and find

the necessary switching layout over there.

Then we will spot the loads on the spur,

your engineer can cut his train, back in-

to them, couple up or cut again as the

case may be, and kick the empties into

the same position that the loads occupied.

Or if you wish he can come into mill and

do the thing more easily by using both

tracks."

"Wonderful ! I never had thought of

that! I shall go at once to my chief and

report your suggestion. It is so much
the more economical solution, and cost

is what we strive to reduce." He went

and in a week he returned with a folio

of opinions and instructions. "Your sug-

.\.MERIC.\NS MOVIXG TR.MXS ON RAIL-
RO.\D I.\ FRANCE.

gestion has been approved," said he with

a pleased smile. "There is but one con-

dition imposed by our Department. You
may build the passing track across the

ditch, but you must build also the other

one here beside the main line
!"

The French system of maintenance is

based upon the pre-war cheapness of

labor, and the peasant's love of official

titles. Each line is divided into very

small work sections, and each section pos-

sesses a dwelling house or maisonette.

Here the workman lives with his family,

and he watches the track within his juris-

diction. Repairs are made by the com-

bined work of the men in several sections,

with outside aid when it becomes neces-

sary. But each section watcher has his

title and badge, a comfortable home, and

is zealous in the interest of his employers.

All roads have been rock ballasted, the

ties are treated except for white oak, and

35 a result the upkeep is remarkably low.

The fact that France has kept her rail-

roads operating with fair efficiency dur-

ing four years of war, when materials for

ordinary repairs both to track and rolling

stock were practically unobtainable is suf-

ficient evidence that her system was suc-

cessful in the past and had produced a

high state of perfection.

Germany got away with thousands of

French cars at the outbreak of the war.

Yet with the aid of Britain she met the

demands of war and made good the mili-

tary losses as they occurred. As a mat-

ter of fact it now has become known that

the long lines of bad-order equipment

found in every French storage yard were

matched by similar strings in the rail-

road graveyards of the Central Empires.

.And in addition to her own needs France

loaned a number of locomotives to the

.^merican Army.
The short and light car common to

F.urope has been the object of many a

jibe since our men crossed to the other

side. Particularly, the Yankee railroad

man despises the link, hook and screw

coupling arrangement. And he dislikes

also the hand brake which has to be set

for every car from the ground. But in

a land where short haul freight is the rule,

the ten ton car is more practical than that

of forty tons capacity. Then too, wear

and tear upon roadbeds are not so ap-

preciable. And small cars are more easily

handled in the yards than large. How-
ever, our army has introduced many cars

(t our own; some built in Spain, some

in England, and some shipped from home,

and these are almost without exception

-:e flats and boxes, capable of carrying

irty to forty tons and more. The need

was for a car that should travel between

base ports and supply depots, relatively

a long haul, and capacity was the main

object. France had a few such cars be-

fore we came into the game, and her

engineers admire ours so sincerely that

their railroads probably will buy all we
have over there. They are to be used for

long haul traffic, of which there is a cer-

tain amount always to be handled.

Of course operation is the final test of

a railroad. And France has given ex-

amples of mixed character. Generally

speaking, however, her handling of the

roads during the war has been a remark-

able success. Her private companies went

under government control at the very be-

ginning of war, and this control was

strictly a military administration. Local

freight and express suffered from time to

time and passengers became inured to

slow travel and crowded cars. But

soldiers were able to journey at almost

nothing and mail received prompt car-

riage almost always. And in the move-

ment of her own troop trains she estab-

lished a marvel among records. .\t one

point in eastern France, during the rush

of reinforcements to Italy to stop the

disastrous drive of the Austrians, Ameri-

can officers counted more than one hun-

dred troop trains passing over a given

point ill two days, all heading south. This

was one type of passenger traffic that

meant much to the hard pressed Italians.

And when our troops began to arrive

in great numbers the roads of France
took over much of the additional burden.

In fact that is one of the most wonderful
characteristics of her lines, they always
were about to break down under the

strain of traffic, and yet, throughout the

four years of fighting, they always were
able to keep going and assume greater

burdens as new allies threw their men
and goods upon the docks of her coast

cities.

Rectifying Water Glasses on the

Southern Railway.

By A. Howard, Alexandria, Va.
The Southern Railway, like most of the

other large roads of the country, have
had consigned to them recently a number
of United States standard freight engines.

Ever since they have been in service here

en the Washington Division there has

been serious complaint by the engineers

DOTTED LINES SHOW FORMER WAY
ELBOW FITTING WAS TURNED, AND

SOLID LINES SHOW PRESENT
WAV.

running them that owing to the erratic

action of the water glasses that it was im-

possible to tell the amount of water that

was being carried in the boilers; This

same trouble has been experienced by the

engineers running these engines with

water glasses of similar design on other

roads.

The glasses are connected to the boiler

at the top by a pipe from the glass to a

rock that is fastened in an elbow fitting

that screws into the boiler up on the

nirvcd part near the top. The opening in

the elbow that receives the cock was

turned down, thus forming a pocket at

the pipe connection, where, when engine

was standing condensed water would accu-

mulate, causing an obstruction to the

steam pressure from the top of the glass

to counteract the water pressure from the

bottom, making the glass indicate, at all

limes, a very much higher water level than

was shown by the gage cocks.

Mr. O. C. Garr, who is running one of

these engines, and who is of a persevering,

energetic disposition, determined to ascer-
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tain the cause, and if possible find a

remedy for the erratic action of these

glasses.

lie found that by creating a leak where

the pipe loading from the top of the glass

connects to the cock, that was suflicicnt to

allow the condensed water to run out ; that

the steam pressure from the lop acted in

harmony with the water pressure from the

bottom of the glass, entirely eliminating

ihe improper showing of the water level.

Mr. Garr explained bis discovery to

several other engineers here, and they

brought this matter to the attention of the

officials of the mechanical department,

who upon investigation, found that by

simply giving the elbow a half turn so

that the cock would set towards the top

of the boiler and adjusting the fittings in

this position it allowed the condensed

water to run back into the boiler which

completely did away the fault.

These engines were designed by Gov-

ernment mechanical engineers. The en-

closed drawing may help to illustrate what

I have tried to describe, the dotted lines

showing the former way that the elbow

fitting was turned, and the solid lines

showing the improved method of applica-

tion.

Locomotive Sparks
Methods of Suppressing Tbeir Cause of Loss by Fire

SCARCITY OF COAL IN SWEDEN
Use of Powdered Peat on Locomotives.

By A. R. Bell, Bucks, England.

Owing to shortage of coal the Swedish
Railway authorities have had to resort to

substitutes for use on their locomotives.

Wood and peat have been commonly used
in the form of logs and briquettes, re-

spectively. An interesting e-xperiment has

been tried with dry powdered peat.

The peat, after excavation from the bog,

is delivered by tipping wagons on a light

railway to a drying ground. It is then cut

into briquettes by an electrically-driven

cutter and then taken to special drying

stoves. After being thoroughly dried the

briquettes are carried on a conveyor belt

to a grinding room for being converted

into powder. The powder is stored in

silos, from which it is discharged, as re-

quired, into trucks, each holding 15 tons,

for conveyance to stores on the railway.

The process of burning the peat powder
involves very little alteration to the firebox

of the locomotive. The fire is started with

coal and a thin layer of coal-fire is re-

tained continually as a base for burning
the peat powder. The proportion of coal

required is about 3 to 4 lbs. to 100 lbs. of

peat powder. The peat powder is fed

through a nozzle by means of compressed
air.

There are two disadvantages apparent,

viz.
: Tendency to spontaneous combustion

in the storage reservoir, and an abnormal
emission of sparks from the funnel of the

engine. Spark arresters have been tried,

but not successfully.

.\s the warmer weather approaches, the

danger from locomotive sparks increases,

and it is well that attention should be

occasionally called to this danger, which,

although in a more limited degree than

formerly, is still with us. The improve-

ment in what may be called the lire pre-

vention department of the railroads gen-

erally has been particularly marked and

many of our cleverest engineers have

given the matter serious attention, with

the result that a systematic inspection

of the parts of the locomotive looking

toward fire prevention is being con-

stantly made. Some time ago A. D.

Brooks, of the Illinois Central, made an

exhaustive study of the subject, and pre-

sented his views in an able paper from

which we subjoin some extracts that may
be useful as a reminder of the ways and

means of reducing the danger to a

minimum. Mr. Brooks stated that the

locomotive spark hazard is considered

one of the greatest sources of fire loss

in railroad property. This is because

company buildings generally are located

within the range of spark showers from
locomotives, together with birds' nests,

poor shingle roofs and general repairs,

in which crevices, open joints or decayed

parts form pockets that catch the ashes

liberated from locomotive sinoke stacks

and then ignite from other sparks.

A very wide study has been given to

the hazard of locomotive sparks and the

consequent fire damage that has been in-

flicted to railroad property along the right

of way of railroads attributed to such

cause. It has received special study and

ings, avoiding unnecessary piKkets in

roofs of buildings for the accumulation

of sparks, etc., cutting down of grass

and weeds in the vicinity of railroad

property, digging of ditches, cutting of

divisions or avenues in timber tracts and

the application of fire resistive coatings

to woodwork exposed or subject to lodge-

ment of sparks or hot coals ; and by

keeping the ties and stringers on bridges

and trestles in good order.

While the conditions of front ends and

ash pans may be classed as the primary

causes of fires started by sparks or cin-

ders, auxiliary causes are on account of

engines running with their damper doors

open or not entirely closed through care-

lessness of the engine men or cinder pit

men. What may be termed secondary

is the bad condition of shingle roofs, plat-

forms, trestles, roofs of wooden cars, ex-

posed inflammable merchandise in cars,

rubbish about buildings where a spark

may land and start a fire. If these aux-

iliary causes were taken care of the re-

sult through the primary cause would be

reduced to a minimum.

The various motive power depart-

ments of the railroads, as well as the

Master Mechanics' Association, have

given the spark hazard a great deal of

consideration and study and standards

have been adopted and recommended for

practice which, it is believed, would give

generally satisfactory results and meet

both the conditions of service and mini-

mize the spark hazard. We have ob-

served in connection with some of the

large railroads of the country that severe

consideration by the motive power de- service tests have been given through a

partment, claim departments and those period of years to develop better condi-

who have in hand the indemnity follow- tions and that the front end arrangements

ing the destruction of property either be- on locomotives or what is known as the

longing to the railroads, or located in

the vicinity of railroad right of way.

After such careful thought and atten-

tion by the departments of railroads

vitally interested, it seems that we should

get down to a positive means for eradica-

tion of the hazard, rather than the meth-

ods that have been pursued to lessen the

result of the hazard. By the former, we
mean that the principal place to offset

this hazard is in the roundhouse and
shops in keeping the screens, fittings,

front end appliances, ash pans and

dampers up to the standard as set forth

in the blue prints and regulations here-

tofore issued and seeing that they enter

service under such conditions. By the

latter we mean methods to lessen the re-

sists of the hazard by corrections in con-

struction of buildings, such as has been

undertaken in the past through the sub-

stitution of a better class of roof cover-

"spark arresters,' have been receiving

careful constructive consideration. It is

a question to forcefully draw the atten-

tion of this subject to every official, as

we consider that the spark hazard is pos-

sibly the greatest that has to be con-

tended with in connection with fires on

railroad property and that even though

through a period of years the losses from

spark causes have been very much less-

ened in many instances, it is a question

whether it may not be possible in the

future to entirely eliminate the occur-

rence of fires from these causes. It

seems to be a question for the master

mechanics, shop and roundhouse foremen

to solve this very important hazard by

frequent inspection and careful main-

tenance, as we who are studying the

prevention of loss by fire, must neces-

sarily defer to a large extent any in-

vestigation of or judgment as to the
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correction or elimination of the spark

hazard and depending on those dealing

more directly with the mechanical con-

trivances concerned. We tind that the

relative importance of the value of prop-

erty destroyed shows that sparks from

locomotives occupies about second place

of all the sundry hazards involved in

the destruction of railroad property and

that in the number of fires reported, it

occupies about the same relative position.

We believe, therefore, that the main

point that we can emphasize at this time

to be taken up by the officials is the de-

velopment of the importance of the in-

spection of spark arresters and ash pans

;

not a haphazard inspection, but an ex-

amination of the screen to see if it is

stripped or worn out; if the wires are

spread, if the fittings around the sides,

of manhole cover, the nozzle and steam

pipes are tight; if the ash pan dampers,

damper controlling devices and the ex-

tension of pan outside of mud ring are

in good order; where not already done,

to provide for a weekly inspection of all

engines and that a duly authorized form

of report be provided, on which the sig-

nature of the inspector making the ex-

amination is to be recorded and also for

an inspection at the time any repairs

are completed and the locomotive again

turned over for road service with the

corresponding signature of the inspector

making the final inspection. In addition

to this, we would recommend that efli-

ciency committees be authorized to check

up the work of inspectors in this re-

spect. We also recommend that when-

ever fires occur on or near right of way
from alleged sparks from locomotives that

a report be immediately made of the con-

dition of the spark arresters and ash

pans of the locomotives passing the lo-

cation several hours prior to the fire and

that such report be checked against the

last weekly inspection of these engines.

We also recommend that the following

instructions be issued as a systematic

method of dealing with the subject.

"Master mechanics and enginehouse

foremen should see that all locomotives

are properly inspected after each trip,

and that any defects in ash pans or ash

pan gear are properly reported on special

form for that purpose and repairs made.

"Weekly or at staybolt or boiler wash

period, the front end of locomotive must

be opened and examined and a special

examination of ash pans made. The con-

dition of front ends and ash pans must

not only be reported on special form for

that purpose, if repairs are necessary,

but the condition as found must be care-

fully noted in book or blank form and

signed for by the inspector or inspectors

actually making the inspection.

"If repairs are necessary, the front

end and ash pans must be re-inspected

upon completion of repairs and proper

notations as to condition made in the

book or blank provided for that purpose

and signed by the inspector actually mak-
ing inspection.

"Books or blanks when filled should be

forwarded to the master mechanic, who
will send them to the superintendent of

n;otive power, upon whose division the

locomotive has been in service."

The approximate danger line from
sparks is ISO feet distance from the center

of the track. In confirming this state-

ment the testimony of those who have
had occasion to observe the progress of

fires originating from locomotives is to

the effect that while objects located at a

greater distance sometimes burn, the fir-

ing of such objects is not the immediate
result of sparks from a locomotive, but

that of a flying brand from the original

spark fire within the above distance.

These conditions, however, would not

prevail with a defective spark arrester.

So small is the heat carrying power of

a spark from a locomotive in good con-

dition that there is doubt as to whether
or not they cause a fire. Well known
laws applied to falling bodies show that

sparks sufficiently large to carry fire must
under ordinary conditions of discharge

and of wind velocity, strike the ground
within a comparatively short distance

from the track.

There is, therefore, nothing to bear up

the locomotive spark but the initial ve-

locity with which it is projected. From
considerations, it should be evident that

conclusions based on observation in con-

nection with fixed fires are not appli-

cable to the conditions affecting sparks in

locomotive service.

We believe with a uniformity in re-

spect to careful maintenance of the cor-

rective influences that have been devised

up to date, that much can be done in

preventing the large fire waste caused by

flying sparks. This, however, must re-

ceive careful individual co-operation on

the part of all employes and the motive

power departments and our hope is that

we may be able in the future to acknowl-

edge the result of the work of some in-

ventive mind that will bring about the

entire elimination of fires caused by

sparks thrown from the smoke stack of

locomotives.

Brazing Solder Preparation.

TlitTc are two rallier common methods

of preparing brazing "speller" or solder,

one being by pouring the molten alloy into

a tank of water and the other by break-

ing up heated bars in a mortar. In either

case the alloy is carefully made in plum-

bago crucibles, there being no difference

in this part of the work, while the metal

is very carefully skimmed before pouring.

In the wet process the molten metal is

poured through a sieve of suitable mesh
into a tank some distance below, and
when suflicient has been poured, the water

is drawn off and the metal dried and
graded for size through sieves. In the

dry process the metal is poured into bars

which are heated to the granulating tem-

perature and then smashed up with a

heavy iron pestle, reheating being done as

necessary. Grading is the same as in the

first process.

Drilling Job.

Sometimes a job may arise where tap-

ped screw holes require that the lower
part of the holes should be larger so that

there will be no thread in that part of the

hole. It may be impossible to approach
that part of the holes from the bottom.

.\M that is necessary is to drill the re-

quired depth the first half of the hole,

then take the same drill and grind off

one of the cutting, sides, throwing the

point of the drill out of center. This will

increase the lower part of the hole in a

ratio to the eccentricity of the drill.

Bronzing Cast Iron.

Cleanse the metal and rub it smooth.
Apply evenly a coat of sweet or olive oil

and heat the iron, being careful that the

temperature does not rise high enough to

burn the oil. Just as the oil is about to

decompose, the cast iron will absorb
o.xygen, and this forms upon the surface

a brown oxide skin which holds securely

and is so hard that it will admit of a
high polish, thus giving it the appearance
of bronze.

Blueing Iron or SteeL
Dissolve iyi ozs. of hyposulphite of

soda in a quart of water and 1% oz. of

acetate of lead in another quart of water.

Then mix the two solutions ;.nd heat

until boiling. Then immerse the pieces

of iron or steel to be colored. The metal
will take a rich blue color, and is more
enduring than the color produced by tem-
pering.

Lacteal Lubrication.

In cutting threads in oo|)pcr, or other-

wise cutting copper in machine tools,

there is frequently considerable difficulty

in producing a smooth surface. Lubricat-
ing will generally bring about the desired

result, but the use of milk as a lubricant

never fails to produce the finest finish on
cop|)cr.

Nickel Plating.

Light nickel plating can be accom-
plished by heating a bath of pure granu-
lated tin, argol and water to boiling and
adding a small quantity of red hot nickel

oxide. A brass or copper article im-

mersed in this solution will be instantly

covered with pure nickel.
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United States Kailroad Administration Standard Type of Single

Sheathed Box Car Allotted to the Carolina, Clinchfield

and Ohio Railroad

It is a matter of satisfaction to learn from

many railroad men that the new cars

built by the leading manufacturers under

the supervision of the United States Rail-

road Administration are meeting the se-

vere service with a degree of stability

that marks an advance in car construc-

tion. As is well known the designs and

specifications were established at the sug-

gestions of the leading experts in Amer-
ica, and apart from the advantages derived

from a standardization in the matter of

details, there is a degree of thoroughness

in the construction that shows how care-

fully the work has been done, even under

the pressure naturally arising from con-

gested traffic and a universal clamor for

increased equipment.

The draft gear is of the friction type,

having a minimum capacity of 150,000

lbs., and a maximum travel of 2^ ins.,

designed so as to lit exactly into the

space provided. The clearance between

the coupler horn and striking plate is 3

ins. The following types may be used

:

Cardwell, Murray, Sessions, type "K"
Westinghouse, and Miner. The draw

bar yoke is of the vertical plane type;

the coupler of cast steel, in accordance

with M. C. B. contour, having 6 ins. by

8 ins. shank, 21^ ins. long, and slotted

tail of proper length' to suit draft gear.

The cars are equipped with Westinghouse

KC-10-12 type of air brake, of either

Westinghouse or New York Air Brake

Company's manufacture. Brakes are

and center sills. The side linings are

also of lir or yellow pine, 5 ins. face

width, secured to ports and braces. The
end linings are also of fir or yellow pine,

iy2 ins. thick, 5 ins. width, all lining being

tongued and grooved. The roof is of

galvanized steel. No. 22 gauge outside

metal roof, laid over yellow pine roof

boards, 1 3/16 ins. thick by 3% ins. or

5% ins. width.

The steel ends embrace an approved

feature adding to the durability of the car

by three horizontal corrugated sheets, top

sheet 3/16 in. thick ; intermediate and

bottom sheets % in. thick, with corruga-

tions 2^i ins. deep. Some of the cjrs

are constructed with two vertical corru-

gated sheets, both being 14 in. thick with

SINGLE SHE.VTHED BOX C.\R FOR THE C.\ROLINA, CLINCHFIELD & OHIO R.MLRO.^D.
Bettendorf Company, Bettendorf, Iowa, Builders.

Among other manufacturers, the Betten-

dorf Company are building 50-ton single-

sheath box cars at their plant at Betten-

dorf, Iowa. Our illustration shows this

type of car allocated to the Carolina,

Clinchfield & Ohio railroad. The ma-
terials and construction throughout are of

the most substantial kind. The center

sill construction is designed to meet M.
C. B. requirements, having an area of

not less than 24 square inches in cross

section and a ratio of stress to end load

not exceeding .06. AH holts for securing

steel against steel »'»• Imj- led with

cotters, lock washer.- .r '".v nuts, in

addition to common rut, riu! -li bolts for

securing wood again-i steel are riveted

over the nuts.

applied to all wheels and also arranged to

be operated from one end of the car by

hand. The braking power is about 60

per cent of the light weight of the car

based on 50 lb. cylinder pressure. Piston

travel between 5 and 7 ins. Hand brake

power approximately the same as the

air brake power. All piping of black

steel, standard weight, and fittings of

malleable iron.

The coupler operating device is of the

lop operating type without the use of

clevises, links and pins ; that is, they are

direct connected to the locking block.

The flooring of the car is of fir or long

yellow pine, square edsie, 2^ ins. thick,

tongued and grooved, 5% ins. to 7% ins.

face width, firmly secured to the side

corrugations 2% ins. deep.

The following are the general dimen-

sions of this type of standard car:

Length inside, 40 ft, 6 ins. ; Width in-

side, 8 ft., 6 ins.; Height inside, 9 ft.;

Length over striking plate, 42 ft, 154 ins.;

Width over eaves, 9 ft, 3% ins.; Width
over all, 10 ft., 2% ins. ; Height from rail

to top of car at eaves, 12 ft, 9 ins.

;

Height from rail to top of brake mast,

14 ft, 1J4 ins. Height from rail to top of

running board, 13 ft., 6^ ins. ; Distance

center to center of trucks, 31 ft., V/i ins.;

Height from rail to center of coupler, 2

ft., WVi ins. ; Height from rail to bottom

of center sill, 2 ft, 4^ ins.

Several thousands of these cars are al-

ready in operation.
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The Baker Locomotive Valve Gear
Treatment of Breakdowns in Emergencies

The universal recognition of the marked

improvement in what may be called the

outside application of locomotive valve

gears as compared with the older method

of inside applied valve gearing, is so gen-

erally accepted that there is little need of

discussing the general advantages to be

derived from the outside gearings. It is

well, however, that the methods of meeting

emergencies should be occasionally re-

ferred to, as improvements or means and

material never fully meet disasters which

are inevitable under any condition. This,

to a limited extent, arises from the fact

that there is a necessity for making the

working parts of the valve gear light, as

engipes themselves came to be built

heavier with each successive installment.

parts, when once they have been set in

motion, to keep on moving, and this nec-

essarily requires a force to stop them and

reverse their motion.

It is, therefore, easy to see that the

lighter the static weight of any part of

the gear can be made the less the dynamic

augment will be for a given speed, and the

less wear and the less possibility of de-

rangement that will exist. In that par-

ticular it may be briefly stated that the

Baker valve gear possesses excellent

features.

It is needless to point out the mechan-

ical features of the Baker gear; suffice it

to say that the eccentric crank is set at

90 deg. to the center line of the eccentric

rod. It always follows the main crank

lead travel in all points of cut off. Pro-

ceed with such portion of train as con-

ditions warrant
2—Q. Should you break crosshead

arm or union link, what would you do?

A. Should a rod be provided to se-

cure lower end of combination lever to

guide yoke, would remove broken parts

and proceed with full train, working en-

gine at long cut off. Otherwise would

remove broken parts, combination lever

and valve rod, cover ports and proceed

on one side.

3—Q. should you break combination

lever, lower arm of bell crank or valve

rod, what would you do?

A. Remove broken parts and valve rod,

block valve over ports by means of set

REACH ROD .

ECCENTRIC ROD
SECTION AT REVERSE VOKE

UNION LINK ^

ESSENTI.M. PARTS OF TIIK liAKER VALVE GEAR FOR LOCOMOTIVES.

When heavy valve gear on large engines

was worked at high speeds it soon became

apparent that a good deal of wear re-

sulted and derangement frequently took

place, and many breakages and other fail-

ures could be traced to this cause.

In order to avoid what could be avoided,

valve gear was, wherever possible, re-

duced in weight, and alloy steel, having

enduring qualities, was substituted for the

heavier parts. In order lo carry out this

substitution properly the dynamic aug-

ment, as it is called, was studied by those

having to do with valve gear. This scien-

tific term, more or less formidable in ap-

pearance, is not so terrifying when prop-

erly understood. The "augment," as far

as it applies to valve gear, is not essen-

tially different from the same term applied

to counterbalancing. It may in general be

defined as, the tendency of reciprocating

pin in forward motion, and has a constant

lead. That it is a formidable rival of other

valve gears is conceded by those interested

ill such matters.

Our illustration shows the essential

parts of the Baker valve gear for loco-

motives, and in case of breakage occurring,

the following instructions, which are ar-

ranged in the question and answer form

are submitted, and have already met the

approval of a mechanical committee on one

of the leading railroads:

1—Q. Should you break eccentric

crank, eccentric rod, gear connection rod,

(upper or lower part), radius bars or

horizontal arm of bell crank, what would

you do?

A. Remove eccentric rod and apply U
bolt in holes in gear frame, securing

vertical arm of bell crank which supports

combination lever and provides lap and

screw provided for that purpose and

proceed on one side.

4—Q. Should you break reverse arms

or reach rods, what would you do?

A. Remove broken parts, block dis-

abled side in desired position and pro-

ceed with train, it being understood that

engine should not be reversed without

first changing blocking on disabled side.

5—Q. If tumtiling shaft or tumbling

shaft box break, what would you do?

A. Remove broken parts block re-

verse yoke in desired position and pro-

ceed with train.

6—Q. Should reverse yoke break

above radius bar suspension, what would

you do ?

A. Remove short reach rod and block

yoke in desired position, changing block-

ing if necessary to reverse motion and

proceed with train.
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The Industrial Board of the Chamber

of Commerce.

A government report is "told with

such remarkable fullness that nobody

reads it on account of its dullness," but

out of the maelstrom of muddled matter

there are occasional waves of thought

which, like flashes of light out of a

clouded sky, show that beyond the dark-

ness there is a promise that the shadows

may flee away. Among the bewildering

bundles that come to us from Washing-

ton, there is an announcement that the

Coinicil of National Defence is creating

what will be known as "the Industrial

Board of the Department of Commerce."

This Board will be charged, under the

approval already given by the President

to the Secretary of Commerce, with the

stabilization of prices for basic materials

in .such a fashion as to create a firm

foundation on which the consumer can

base his future purchases and the pro-

ducer can form necessary production cost

estimates. Its program will be supported

by the Council of Xational Defence.

Through proper investigation and stabili-

zation it is expected that the founda-

tion can be laid for the resumption of

American business and for the furnishing

of employment to returning soldiers and

sailors—this through Government pur-

chases, the publication of fair price lists,

and cooperation of the producer. To

obtain this cooperation of the producer,

it is planned that the board shall call

the various leaders of industry into con-

sultation. The first of these conferences

will be with representatives of industries

producing basic materials, such as iron,

siecl, lunilicr textiles, cement, copper,

brick, and other construction materials.

The immediate need for carrying out

Secretary Kedfield's program is evident,

for there exists at the present time an

abnormal situation in the industrial

wi.rld—a stagnation of business and in-

dustrial activity. Mills and factories arc

idle, or are producing but a small part

of what they are capable of doing, and

building operations are at a standstill.

.•\ large amount of unemployment exists,

and this unemployment is increasing at

such a rate as to challenge the best

thought that can be given to the situation.

This present condition has come about

through a series of unusual happenings,

due to the war. The industries and la-

bor of the country were diverted into

new and unnatural channels, in order to

mobilize all efforts possible. The capac-

ities of many factories were expanded,

new ones built, abandoned plants re-

modeled and put into production, and

industry was managed and operated in

accordance with war necessities—all

largely under Government control.

It is felt that the proper basis of sell-

ing prices for the present will be found

to be upon a scale considerably higher

than those of the pre-war days. How-
ever, the level should be established on

the lowest plane possible, having due re-

gard to industry, labor and Government,

the announcement of such a plane of

prices will immediately create confidence

in the buying public. It is also believed

that the reductions from the high prices

to the proper level, so that consumers

may be justified in buying, should be

made at once by one reduction. Industry

and labor have a mutual interest in rem-

edying present conditions, but industry

should take the first step by the reduc-

tion of prices and commodities and should

require of labor as little aid as possible.

Colloidal Fuel.

Recent experiments in fuel saving have

produced a great deal, but it is doubtful if

anything equals the saving of coal and oil

as the overcoming of the hitherto insuper-

able difficulty of making a composite of

the two elements. The persistent settling

and a sedimentation of the heavy coal and

tar particles destroyed the value of all

mechanical mixtures. Until now the best

tliat in a practical way chemical science

could do, was with the aid of tannin to

St.spend in oil less than one per cent of

.\tchcson graphite 75 mm. in average size.

Today it is possible to suspend for

months in oil 30 per cent to 40 per cent of

coal, pulverized so that about 95 per cent

passes through a 200 mesh screen, assist-

i'lg the suspension with a special fixatcur.

The average size of the coal particles is

many times that of the graphit: panicles

in lubricating compounds. It is now pos-

sible to combine in a stable liquid fuel

about 45 per cent oil, 20 per cent tar and

35 per cent pulverized coal, thereby re-

placing over one-half of the oil, securing

equal or greater heat values per barrel

and saving considerable cost. Asphaltic

and free carbon particles in Pressure-Still

Oil may also be stabilized, thereby render-

ing available for metallurgical uses a low

sulphur oil.

Pulverized coal burned alone cannot in

many cases replace oil. Especially is this

true on shipboard. Radical changes in

oil-burning installations become necessary.

its storage requires too much space and

thus limits the cruising radius of war

vessels.

The new Colloidal fuel has received

most thorough investigation on land and

sea. Trials in Long Island Sound have

been made before representatives of our

own and several Allied official bodies and

corporations, some of w-hich have fol-

lowed the tests with permanent represen-

tatives. For land use a fuel plant has

btcn installed at one of the large refineries

and its results confirm all claims.

Industrially the fuel will have an abid-

ing value in all countries. For naval use

it will be valuable where liquid fuel is

scarce as in Great Britain, France and

Italy. In the latter country the lean

lignites of Sicily and those of the villa-

dotted Arno Valley are given value as

with the magic of a spell. For France

what she has left of coal is transmuted

into gold. The fuel-life of England is

lengthened. All her Empire and all the

earth where carbon scams its bosom is

enriched for men will have it longer to

use and to enjoy. In brief it will enable

the .American, British, French and Italian

navies to use less oil, yet to iffaintain their

cruising and emergency speeds, or to in-

c:ease the patrol-mileage practicable with

the present consumption of oil.

There are achieved several other objects

—one to permit the conservation of

.^merican oil and coal without sacrifice,

hardship or loss of industrial efficiency;

another to enable greater use of the high

sulphur oils or coals by averaging down

the sulphur content in the mixed fuels

burned ; a third object, through lessening

refinable oil consumption in metallurgical,

navy and railway use, to leave more to

refine for valuable products ; a fourth to

enable the cheaper and poorer coals and

those high in ash content to be burned

with the best efficiency, now that the

world's high grade coals are being grad-

ually exhausted.

Regarding the saving of cost involved

in the use of Colloidal fuel it has been

demonstrated that with coal at $4.00 per
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ton and oil at $4.00 per SO gallon barrel,

ihe saving is $2.00 per ton. This is an

average peace condition in New York

City. If coal is $5.00 per ton and oil $7.00

per barrel, the saving is close to $6.00 per

ton. These savings are quite apart from

the conservation of oil and reduction of

transport.

Exchanging Liberty Bonds.

Among other flashes of truth thai come

from the multitude of Commissions that

live and move and have their comfortable

being in Washington, the Federal Trade

Commission, so called, we are advised

that there is an army of "get-rich-quick"

swindlers abroad in the land whose object

it is to exchange stocks of questionable

value for Liberty Bonds. The interest on

the government bonds is as secure as the

rock of Gibraltar. The fake promoter's

?tock is like Wordsworth's cuckoo—"an in-

visible thing, a hope, a mystery." .\bout

twenty million American patriots bought

Liberty bonds. The great bulk of these

people can afford to keep them. Should

circumstances compel some of them to dis-

pose of their bonds, they should deal with

their local bankers. Wild-cat promotion

is flagrant. Like the pestilence that

walketh at noon-day, it should be avoided.

The average railroad man is not a

sucker. He is practical and hard-headed.

They may not all be from Missouri, but

they are all human, and to err is human.
If any of them have a call from one of

the pleasant representatives of the sharper

outfit, send a postal card to the Federal

Trade Commission at Washington and

tell them the name and address of the

"salesman," or send it to us, and we will

notify the proper authorities. A word to

the wise is enough.

The Coming Conventions at Atlantic

City, N. J.

The Railway Supply Manufacturers'

Association is earnestly at work in con-

junction with the Master Car Builders'

Association, and American Railway Mas-
ter Mechanics' Association making ex-

tensive arrangements for exhibits of

railway supplies, and the conventions to

be held at Atlantic City, N. J., beginning

on Wednesday. June 18, and closing on
June 25, the first three days being de-

voted to the convention of the Master
Car Builders' Association, and the last

three days to that of the .American Rail-

way Master Mechanics' .Association.

In regard to the work of the Railway
Supply Manufacturers' Association, as

this is the first exhibition that has been
held for three years, it may be relied upon
that no pains will l)e spared to make
the display a memorable one. The Rail-

road Associations have expressed their

earnest desire that the Supply men should
make a full exhibit, and the United States

Administration gives its unqualified ap-

proval of the proposition. Invitations are

being extended in the name of the three

associations to all foreign trades bodies in

this country, and, through the Embassies

at Washington, to all foreign govern-

ments, except the Central Powers, invit-

ing them to send delegates or representa-

tives to attend the conventions and ex-

amine the exhibits. The opportunity pre-

sented by an exhibition at this time for

both the domestic and foreign demand is

very exceptional.

Meanwhile official circulars are being

distributed furnishing complete details of

the arrangements that have been already

completed. These include particulars in

regard to track exhibits, which by ar-

rangements with the Philadelphia & Read-
ing railway will be amply accommodated
within 200 yards from the main exhibition

hall. The decoration features will show
a marked improvement. .Additional ex-

hibit space has been secured. The entire

interiors of the buildings on Young's
Million Dollar Pier, where the main ex-

hibits will be displayed, and the conven-

tions held, will look as if they were com-
pletely renovated, as indeed they will be

as far as the decoration of walls and ceil-

ings and flooring is concerned, to which
will be added all the full-blossomed beauty

of floral decorations.

A very gratifying expression of ap-
proval from many of the leading manufac-
turers of railway supplies already has been
received, and applications for space are
being received with a degree of prompti-
tude that bids fair to surpass any previous
exhibition of the Railway Supply Manu-
facturers' Association. Assignments are
being made at the oflftce of the Association,

1811 Oliver Building, Pittsburgh, Pa.

Congress Should Act.
F.xpcricnce demonstrates that railway

buying always stimulates and sustains em-
ployment and general prosperity. Every
agency of the Government is urging em-
plfiymenl be provided for returning sol-

diers.

BOOK REVIEWS
Rf.mkdiai. Railroad Legislation. Edited
by Rol)ert S. Benkherd, assistant to the

chairman of the .Association of Rail-

way Executives.

The testimony before the Senate Com-
mittee on Interstate Commerce and state-

ments bearing on the return of the rail-

roads of the United States to private

management and operation, and on
remedial legislation to accompany such

return, as suggested by the Association of

Railway Executives, is a timely addition

to the railroad literature of our time,

eml)racing as it does the plan of associa-

tion of railway executives, and the

complete Icslimony taken l>eforc the com-
mittee of the United States Senate. A

perusal of the two volumes on which

the publication appears is illuminating,

both in regard to the important evidence

furnished by some of the leading railroad

men of America, as well as the genuine

spirit of fairness with which the com-

mittee of Senators have conducted the

investigation. It is fundamentally

essential that the dilficulties which have

been confronted should be reduced, and

if possible, abolished altogether. Railroad

men generally, and members of both

houses of Congress particularly, should

peruse these volumes.

.A.MERiCAN Railway .Accounting, by

Prof. Henry G. Adams. Published by

Henry Holt & Company, New York.

Price three dollars.

This book cannot fail to be immediate-

ly accepted as the most reliable authority

on the condensed system of railroad ac-

counting. It explains clearly the

standard system of accounting rules. It

will be of intestimable value to the young

accountant, and to others who are no

longer young. Prof. Adams has brought

to his task a wide experience, and has

long been a recognized authority both in

railroad and governmental accounting.

He was for several years in charge of

the financial records of the Interstate

Commerce Commission, and is now pro-

fessor of political economy and finance in

the University of Michigan.

Manual of Inspection anh Information

FOR Weights and Measures Officials,

by F. S. Holbrook, Inspector of Weights

and Measures, Bureau of Standards.

.Among the miscellaneous publications

issued from the government printing of-

fice the work before us on weights and
measures is of value to those who may
be in close touch with the construction

and maintenance of these instruments. To
the railroad man the section and platform

scales furnishes the details of the ap-

proved regulations in regard to their

structure and maintenance. The weights

and measures of foreign countries and

their equivalents are also appended, as

well as a model state law which has been

evolved from conferences on the subject.

The Traffic Field. Published by the La-

-Salle Extension llnivcrsily of Chicago.

Fully Illustrated.

This is the first book of its kind pub-

lished and should help greatly in clarifying

the mare of ignorance that exists in ship-

ping conditions. As is well known, goods
are improperly packed and frequently sent

by the wrong routes and the proper in-

M'ection of charges neglected. The loss

in these ways is more than would be

believed. The essential facts about this

class of work are to be found in this book,

and is the combined work of the most

acconipli.slicd experts in the various sec-

tions of the work.
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Air Brake Department
Variable Load lirake—E(]ualizatiou of the Empty and Load Brake on

Passenger Cars

The V'arial)lc Load Brake is sometimes

known as the Empty and Load rasscnger

Urake. Its purpose is to develop the same
liraking effectiveness regardless of the

number of passengers carried. In other

words, the length of stop will be prac-

tically the same under all conditions of

load ; i. e., with any number of passengers,

this equipment will bring a given train to

rest from a given speed in the same dis-

tance.

Since this arrangement permits a ».ar to

be braked within the closest safe limit of

wheel sliding under all conditions of load,

trains may be operated with minimum
possible headway and signal spacing, and

stopped accurately at station platforms

as rapidly as possible. By this means, the

maximum carrying capacity of the track.

car 4(X)-pounds shoe pressure is produced

l>cr pound brake pipe reduction, the shoe

pressure developed on the same car when
loaded to double its empty weight, will

be twice as much as when empty ; viz.,

8()0-pounds. The change in shoe pressure

is realized by varying the brake cylinder

pressure per pound brake pipe reduction,

which, in turn, is produced by varying the

size of the auxiliary reservoir volume.

This adjustment of auxiliary reservoir

volume is secured automatically by an

actuating mechanism regulated by the

downward settling of the car body on its

springs as the passenger weight increases.

The variable load mechanism is free to

adjust itself to the total car weight only

when the doors are open, as during the

iiUcrchange of passengers ; but with the

gcncy brake applications, respectively,

for diflferent car-loads—this is neces-

sary, because with this equipment the

braking- forces are just within the safe

limit of wheel sliding for the normal

brake cylinder pressures employed and

hriice. if a brake cylinder pressure higher

llion normal is not prevented from de-

veloping, as would otherwise be the case

from an oi'er-rcduclion I'li brake pife

pressure, with a sufficiently high nominal

brake pipe |)ressure, wheel sliding would

rc>iili ; and a plank cylinder and actuating

mechanism (4), with a piston which, in

its outermost position, barely touches the

regulating mechanism when the car is

empty, and with it loaded, moves the

rcpulating mechanism forward just a suffi-

cimt distance to vary the auxiliary reser-

as far as brakes are concerned, is de-

veloped under all conditions of load. In

ordinary traction service, it is seldom

necessary to approach within a wide mar-

gin of this capacity. But, in large cities,

on the other hand, to secure adequate re-

turns on lines costing hundreds of thous-

ands of dollars per mile, to relieve traffic

congestion and to meet the public de-

mands for rapid transit and frequency of

service, the maximum carrying capacity

of the track must sometimes be realized.

This is the field of the Variable Load

Brake.

The feature of preventing an appreciable

variation in stopping distance is obtained

with the Variable Load Brake by in-

creasing, as the car load increases, the

brake shoe pressure secured per pound

brake pipe reduction ; e. g., if, on an empty

FIG. 1.

doors closed, as is the case with the car

in motion, the mechanism is locked, so

that any change in position of the car

body, due to the car's motion, will not

produce a false setting of the variable

load or "weighing" mechanism.

The essential parts of the variable load

portion of a Variable Load Brake Equip-

ment are: a four-compartment reservoir

(1). containing diflfereni size compart-

mcnls, which are added to the main

auxiliary reservoir volume in various

combinations, as the passenger load in-

creases; a regulator valve (2), permitting

ilie compartment combination to be regu-

lated with the car at rest and automa-

tically holding that adjustment with the

car in motion; limiting valves (3), limit-

ing the maximum obtainable brake cylin-

der pressure during service and emer-

voir volume in proportion to the passenger

load.

The brake valves, triple valve devices

and kindred mechanisms employed will

not be considered in this discussion, be-

cause particular types are not essential to

tl'.e variable load mechanism, although it

is obvious that it would be inconsistent to

obtain the highly developed features se-

cured through the Variable Load Brake

without using the highest developed types

of brake valves and triple valve devices

ill service.

Figure 1 shows a diagrammatic piping

arrangement of an entire Variable Load

Equipment ; and Figure 2 that of the

variable load portion proper.

The operation of the variable load por-

tion of the equipment is as follows: (See

Figure 2). Consider the operator to be
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charging the equipment of an empty train,

with the doors closed, while preparing to

leave the barn. The closed doors keep

the circuit of magnet valve (5) open.

Hence, the magnet valve (5), being de-

energized, cannot exert a magnetic force

to hold its plunger (76) down against the

resistance of spring (101), whereupon the

latter forces the upper magnet valve {77)

to and its lower magnet valve (8) from

its respective seat. Thus, a communica-

tion is established between the cylinder

cap chamber (11) and the regulator valve

piston chamber (6) through passage (7)

past lower magnet valve (8) through

passages (9) and (10). so that the main

reservoir air entering chamber (6)

atmospheric pressure on account of being

maintained at that pressure when the

brakes are not applied) the resultant pres-

sure forces double piston (24) with its

slide valve (28) inward, until the slide

valve pin (29) engages with projection

(30) of the notched rod (31). At
the same time, supplementary reser-

voir air also flows from passage (18)

through passage (34) into chamber (35),

holding regulating mechanism slide valve

(28) to its seat (36). Thence the sup-

plementary reservoir air passes through

port (116) and passage (31) into cham-

ber B; port (117) and passage (45) into

chamber C; passages (118) and (48) into

cbanibcr D: passage (43) into chamber E.

limiting valve (3). The service limiting

valve operates substantially as a feed

valve ; its purpose, as previously explained

is to prevent the development of an ex-

cessive brake cylinder pressure, through

an overreduction in brake pipe pressure,

which would cause wheel sliding. At a

predetermined pressure, the air in passage

(63 overcomes the atmospheric pressure

and spring pressure in the supply valve

.spring cliamher (65), forcing the supply

valve (64) from its seat (66) and permit-

ting the admission of air from passage

(65) through passages (67) and (68), and

pipe (69) to the brake cylinder (74). With
the car empty, the operator can develop

any cylinder pressure desired up to 35-

ihrough pipe (56) and passage (57) main-

tains an equal pressure on both faces of

the regulator valve piston (12). Under
these conditions, the regulator valve pis-

n spring (13), having the balance of

rce, holds the regulator valve piston

I 12) and its slide valve (15) in their in-

nermost position. The resultant registra-

tion of ports between regulator valve slide

valve (IS) and its seat (16) permits sup-

plementary reservoir air to flow through

pipe (17), passages (18) and (19), port

(20), passage (21) to chamber (22).

Now with the air in chamber (22) exert-

ing full supplementary reservoir pressure

on the outer face of piston head (115),

and air exerting atmospheric pressure on

the outer fare of the smaller head (23)

of the double piston (24) (by virtue of the

connection through passage (25), port

(26) and passage (27) to leakage cham-
ber (A) the air in which chamber is at

FIG. 2.

Tlic posiliiin of regulating valve piston

v.liich permits the charging of these cham-

bers also connects the spring plank cylin-

('cr piston (51) through pipe (52),

pyssage (53), slide valve port (54) and

exhaust port (55) to the atmosphere. At

the same time, main reservoir air through

passage (58), forces the latch pistons (60)

and (61) downward, holding notch rod

(31 I rigid in the position determined by

the plank cylinder and actuating me-

chanism (4).

If, after leaving the Iiani. lliu opciator

makes a service brake pipe reduction, the

air in chambers R, C, D and E, on ac-

count of being connected to the supple-

mentary reservoir, remain undisturbed,

ai!c' the regulator slide valve (12) con-

tinues to hold its former position. As a

result of the reduction, however, the triple

valve device admits air to the brake cylin-

der pipe (62). passage (63) to the service

liDiiiuls, (ill load. .SO-pouiuls ) uliicli, in

lliis position, is realized with a 2lJ-pc)und

reduction in brake pipe pressure. The
limiting valve prevents any further rise

in brake cylinder pressure, as follows:

The position defined by the limiting valve

luisher link (98), regulating nut (99) in

empty position, so load the regulating

spring (71) that with 35-pounds pressure

per square inch in brake cylinder passage

(67) its force is overcome and regulator

valve (14) perniitted to assume its seat.

Tlierfupoii, ilic communication between

supply valve spring chamber (65) and

brake cylinder passage (67) is cut off, so

that air in passage (63) immediately

builds up an equal pressure through choke

Hi), whereupon the supply valve spring

(74) forces the supply valve piston (64)

to its seat (66), preventing further admis-

sion of air to the brake cylinder.

When the oiirrator, in desiring to re-
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lease the lirake>, restores ihc brake pipe

pressure, ilie triple valve device piston is

furced to release position. Then the air

ill chamlicrs U, I', D an<l E, beinK part

oi the snp|)lenicnlary reservoir air, in

empty position, helps to charge the auxil-

i.iry reservoir. .\s is customary, with

(jnick recharge triple valves, the supple-

mentary and auxiliary reservoir pressures

r(|ualize and llien full pressure in both is

reinstated by llie air received from the

iTake pipe. Al the same time, brake cylin-

der air is released by flowing from the

brake cylinder (70) through pipe (69),

passage (68), past check valve (75) into

p;.ssage (63) and pipe (62), through the

tiiide valve exhaust port to ihc atmos-

phere. 1 1 should be noted that liall check

valve (75) is used to permit the release

of brake cylinder air without the inter-

ference of the limiting valve.

If the train is stopped at a station where

passengers are interchanged, the change

in passenger load will alter the adju.sj-

ment of the mechanism as follows : The

opening of the doors closes the regulating

magnet valve circuit. The resultant en-

ergization of magnet (5) causes the

magnet valve stem (76) to move down-

ward, seating the lower magnet valve (8),

thereby cutting ofT communication be-

tween regulating valve chamber (6) and

cylinder cap chamber (11), and simul-

taneously unseating upper magnet valve

(77). thus exhausting the air in cylinder

cap chamber (11), through passage (9),

past the upper magnet valve (77) into

the exhaust cavity (78). With only at-

mospheric pressure now in cylinder cap

chamber (11), the main reservoir air,

contained in the regulator valve piston

chamber (6), overcoming the resistance

of regulator valve -piston spring (13),

fr.rces the regulator valve piston (12) to

its outermost position. In this position

of the regulator valve slide valve (15),

chamber (22) and its passage (21) are

connected to the atmospliere through port

(54) and exhaust cavity (55), while the

outer face of the smaller head (23) of

the piston (24) is disconnected from the

exhaust chamber A and its passage (27),

and connected to the supplementary reser-

voir passage (19). Hence, with atmos-

pheric pressure on the outer face of the

larger piston head, and supplementary

pressure on the outer face of the smaller

piston head, a resultant force is developed

which forces the double headed piston

(24) witli its slide valve (28) to its outer-

most position against piston cover (33).

The piston (24) and slide valve (28) are

moved in this manner, in order to permit

the notch rod (31) to be adjusted with-

out interference from the friction of the

slide valve (28). as will be described later.

Tn Ihc position of the regulator valve pis-

ton slide valve (15) in which this latter

functioning occurs, the exhaust chamber

A, when cut of! from the small piston

head (23), as previously mentioned, is

connected through passage (27), port

(54) and exhaust cavity (55) to the t-

musphere. This communication is made
to insure that only atmospheric pressure

must be overcome when returning the

double headed piston (24) to its original

position, with the doors closed, as will be

explained later. The slide valve also dis-

connects the auxiliary reservoir passage

(38) from the passage (40) in order that

during the rear.angement of the comparl-

nient combination there will be no ten-

dency of the air to enter the auxiliary

reservoir through the passage (38) which

caimoi be controlled by the triple valve

device, graduating valve.

In addition, the regulating valve slide

valve (15) disconnects the spring plank

cylinder chamber (51), its pipe (52) and

passage (53) from the atmospheric cavity

(55) and connects it to the main reser-

voir air in regulator slide valve chamber

(6). The main reservoir air, thus intro-

duced into tlie spring plank cylinder

chamber (51), forces the piston with its

intermediate strut (79) upward. Now,
under these conditions, when the car is

empty, the upper end (80) of the inter-

mediate strut (79) just touches the face

(81) of the vertical rack (82), resulting

in an adjustment of the regulating mech-

anism, and arrangement of compart-

ments, as described in the preceding por-

tion of this discussion. If, however, the

car is loaded to full capacity, the added

weiglit will cause the car body to depress

its springs and approach more nearly to

the trucks. Hence, when the intermediate

strut (79), is forced to its outermost posi-

tion under load conditions, the face (80)

not only touches the face (81), but the

intermediate strut (79) forces the vertical

rack (82) upward through a certain dis-

tance. The opinion (83) thereupon re-

volves counter-clockwise, drawing the

horizoiUal rack (84), with its pull rod

(85) inward. Thereupon, pull rod (85)

moves end (86) of connecting lever (87)

about the fulcrum (88), in a clockwise

(lireolion, causing end (89) to draw cross-

bead (90) and return spring collar (91)

outward against the resistance of the re-

turn springs (92). Since cam (93) is

rigidly connected to the cam operating rod

(94), it also moves outward while roller

(95) rolls upon (he cam surface, causing

the roller to move downward. Thus, lever

(96) to which roller (95) is attached, re-

volves about fulcrum pin (97), so that

limiting valve pusher link (98) moves in-

ward and the notch rod (31) outward.

Thereupon, the limiting valve pusher link

(98) acting against the regulating nuts

(99) and (100) compresses the limiting

valve springs (71) and (72), thereby rais-

ing the maximum limit for the pressure

admitted to thi brake cylinders. In this

manner, the limit of the braking force re-

(|uired to compensate for the increased

load is ini'rea>ed, so that the stopping dis-

tance in load position will be substantially

the same as in empty position. The other

action caused by lever (%) ; i. e., the out-

ward movement of notch rod (31), is ac-

complished with little resistance on ac-

count uf the regidatiiig mechanism slide

\alve (28) being moved to its outermost

position by the actuation of the double

head piston (24) as previously explained.

The position thus assumed by the notched

rod results in the proper combination oi

load condition when the double head pis-

ton is retained, as explained in the next

paragraph.

The closing uf the doors, following the

egress and ingress of passengers, prior to

the car leaving the station, breaks the

regulator valve magnet circuit and thereby

deenergizes the magnet valve (5), where-

upon the magnet valve spring (101) forces

tie magnet valve stem (76) upward, dis-

coiincciing the outer face of the regulator

valve piston (12) through its chamber
(II) and passage (9) from the atmos-

phere and connecting them to the main
reservoir air contained in slide valve

chamber (6) by way of passage (7) and
lower magnet valve passage (8). The
C(|ualization of pressures on both faces of

the regulator valve piston (12) resulting.

enables the spring (13) to forca the pis-

ton (12) to its innermost position, dis-

connecting the outer face of the larger

head (115) of the double headed piston

(24), its chamber (22) and passage (21 )

from the atmospheric port (55) and re-

connecting it to the supplementary passage

(19), through the cavity (20). At the

same time, chamber A is disconnected

from the exhaust passage (55) and re-

connected to the outer face of the smaller

head of the double headed piston (24 1.

Inasmuch as the pressure in the exhaust

chamber A was reduced to that of the

atmospheric pressure by the operation of

the regulator slide valve (15), only atmos-

pheric pressure is exerted on the outer

face of piston head (23), so that when
supplementary reservoir air is admitted to

the chamber (22). as just explained, the

iiouble headed piston (24) is forced in-

ward until its slide valve pin (29) en-

.gages with the projection (30) of the

notched rod (31). With a loaded car. this

inward movement is only a comparatively

small portion of its maximum travel on

account of the outward position of the

notch rod. determined by the adjustment

of the spring plank cylinder and actuating

mechanism (4). The slide valve (28)

halts as soon as it strikes the projection

(30) because the notch rod (31) is held

locked in its position by the latch pistons

(60) and (61), which, with the magnet

valve deenerpized, are held downward by

the main reservoir air admitted from
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passage (9) into passage (8) to their

outer faces. Moreover, with the car doors

closed, the regulator valve slide valve

(15) disconnects the spring plank cylin-

der (51), pipe (S^), passage (33) from

the main reservoir air in chamber (6)

and connects it through cavity (54) to the

exhaust (55). Spring (102) thereupon

forces the spring plank cylinder piston

downward and consequently disengages

the vertical rack (82).

The releasing of the vertical rack (82)

through the pull rod (85), connecting

lever (87), and cam operating rod (94)

removes the constraining force upon the

return springs (92) and enables these

springs to force the cam (93) inward,

ready for another operation at the next

station. It is thus apparent that the me-

chanism is now locked in its position and

any vibration of the car caused by its

motion, cannot afTect the adjustment ob-

tained while it was at rest.

When emergency brake applications are

made, the effect of the compartments be-

comes almost negligible. In fact, in

emergency brake applications, with the

"UC" equipment, only main reservoir air

is admitted to the brake cylinder. The

air in those compartments, connected to

the supplementary reservoir, remains un-

disturbed while that in the compartments

joined to the auxiliary reservoir is blown

down to a predetermined pressure by the

>afety valve, in order to insure that the

equalizing piston can be forced back into

release position when the brake pipe

pressure is restored. The fact that the

compartments become unnecessary ad-

juncts during emergency brake applica-

tions should not be misconstrued so as

to underestimate their vital importance

for service brake applications, nor to

overshadow the important role played in

emergency brake applications by another

portion of the variable load mechanism

;

viz., the emergency limiting valve.

When the triple valve device is actuated

in emergency, the main reservoir air de-

livered to pipe (103) is carried through

passage (104) into chamber (105).

There, the main reservoir air, developing

its pressure on the outer face of supply

piston (107), forces the latter from its

-eat (108) and passes through passage

(105) past the scat (108) into passages

'109), (110). (68). pipe (69) to the brake

\linder (70). When a predetermine!/

rake cylinder pressure is developed (60

pounds for an empty and 8S-pounds for a

loaded car) the pressure in passage (110)

.'. ercomes the resistance of regulating

pring (72), causing the regulating valve

(111) to close. Thereupon, the air in

chamber (105), equalizing through choke

(112) with the air in chamber (106),

gives the balance of force to the spring

(113), which returns supply piston (107)

to its scat (108), preventing further ad-

mission of air to the brake cylinder, .An

excess pressure valve (114) is provided

M the emergency limiting valve, so that

ir tlie almost impossible event of the regu-

lating spring (72) breaking or of the

supply piston (107) sticking, means would

lie afforded to permit the air in chamber

(105) to lift the valve (114) from its

seat and admit air to passages (110) and

(08), pipe (69) into the brake cylinder

(70). Spring (115) is designed to limit

the pressures thus developed to that

normally secured by emergency brake ap-

plication on an empty car (60-pounds).

The functioning of the brakes when re-

leased, after an emergency brake applica-

tion, is substantially the same as after a

service brake application, as far as the

eirpty and load portion is concerned.

While the foregoing description relates

i>ii!y to an empty and a full load car,

there are seven other intermediate posi-

tions. In these positions, the functioning

of tlie equipment is substantially the same

as in the preceding, with the exception

that the combination of compartments

joined to the au.xiliary reservoir vary with

each particular setting. These combina-

tions are as follows

:

(1) .Auxiliary Reservoir .\loiie (Empty
Position).

(2) .-Xu-xiliary Reservoir plus B.

(3 I .Auxiliary Reservoir plus C.

(4) .\uxiliary Reservoir plus E.

(5) .-Vu.xiliary Reservoir plus B plus E.

(6) .\uxiliary Reservoir plus C plus E.

( 7 ) .\iixiliary Reservoir plus B plus C
plus E.

(8| Auxiliary Reservoir plus D plus C
|)lus E.

(9) .\u.\iliary Reservoir plus B plus C
])his D plus E (Full Load Position).

Through these combinations, the rise

in shoe pressure per pound reduction in

brake pipe pressure is enabled to be in-

creased in proportion to the car load.

The Variable Load Brake has been sub-

jected to the intensive service of the New
S'ork City subways for the past five years,

where it has been clearly demonstrated

that the device is not only a practical

mechanism, but that it effectively accomp-

lishes the purpose for which it has been

designed; viz., developing as far as the

brakes arc concerned, the maximum pass-

enger carrying capacity and hence the

maximum earning capacity of the track.

QUESTIONS AND ANSWERS
Locomotive Air Brake Inspection

(Cniitiniicd (mm pa^c 83, Mur.. 1919.)

717. Q.—How should the air piston be

fitted on the taper rod?

.\.— It should be fitted to have a cer-

tain amount of draw.

718. Q.—.\boul what amount?

A.—Between 3/64 ins. and 1/32 ins. for

all compressors.

719. Q.—What should be the distance

letwecn the air and steam pistons when
drawn up solid?

-\.— 18 11/16 ins. for the 9yi in. pump,
21 11/64 ins. for the 11 in. pump and
21 11/16 ins. for the 8}-2 in. compressor.

720. Q.—What is this distance for the

No. 5 and 6 compressors?

A.—21 11/32 ins. for the No. 5, and
1.^ 2i/i2 ins. for the No. 6.

721. Q.—How should the air piston fit

on a straight or shoulder fit?

-\.—It must be fitted to draw up hard

against the shoulder on the rod.

722. Q.-^What is the result if the

piston does not fit tight on the rod?

A.—The air piston will work loose on
the rod.

723. Q.—What is the standard length

between the button and shoulder of the

reversing valve rods?

-A.—-Approximately 978 ius. for the

9;,'.; in. pump and 11 19/32 ins. for the

1 1 in. and SYz in. compressors.

724. Q.—For the valve stems of the

5 and 6 New York compressors?

-A.—11 17/32 ins. for the No. 5 and
9 13/32 ins. for the No. 6.

725. Q.—What is the effect of any

material increase in these distances?

.A.—The compressor pistons will not

s(art to reverse as promptly as they

should and a pound will develop from
tlie pistons striking.

726. Q.—How is a compressor tested

after being completely assembled?

A.—It is placed on a test rack and run
ai a certain rate of speed against a speci-

fied size of opening to the atmosphere
uhen the pressure maintained indicates

the condition of the compressor or checks

up the accuracy of the repair work.

727. Q.—What size of orifice should

be used for testing a repaired 9]/. in.

putnp at a speed of 60 cycles or 120

single strokes per minute?
.\.—3/16 in.

728. Q.—Wliai pressure should be

maintained?

.V.—Approximately 60 lbs.

729. Q.—What should be the speed

;.nd size of opening for an 11 in. pump
to maintain air pressure at 60 lbs. after

licing repaired?

.\.—.At lOO single strokes per minute, it

should maintain about 60 lbs. pressure

against a 13/64 in. opening.

730. Q.—The 8^^ in. compressor?

A.—60 lbs. with 50 cjcles against a

5/16 in. opening.

731. Q.—The New York 2A ?

A.—60 lbs. at 120 single strokes or d)

cjclcs against an 11/64 in. opening.

732. Q.—The No. 6 compressor?

.A.—.About 60 lbs. air pressure at 50.

cycles against a 7/i2 in. opening.

733. Q.—The No. 5 compressor?

.A.—About 60 lbs. at SO cycles against

a 17/64 in. opening.

734. Q.—How can it be ascertained iiv

a general way as to about how many
cubic feet of free air a compressor is
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coiii|ircssing under various ooiiditions?

A.— I-'roin the following table which

shows (lie number of cubic fi-ct of free

air that will be expanded per minute

when flowing through the ditTercnt sized

tircular orifices to the atmosphere.

Air pressure

—

50

1/ 8 in 14.5

5/32 in 22.5

11/64 in 28.0

3/16 in 32.5

13/64 in 38.0

7/31 in 44.0

15/M in 52.0

1/ 4 in 58.0

17/C4 in 65.0

9/32 in 75.0

5/16 in 82.5

.\.—Heeause the brake pipe is connected

directly with the main reservoir, and both

are separated from the feed valve pipe.

747. (J.—And the pressure above the

diaphragms of the excess pressure top is?

A.— l-'ced valve pipe pressure.

(i)
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A.—About 40 Ibj. in the main reservoir.

769. Q.—What prevents more than

about 40 lbs. being obtained?

A.—The excess pressure governor top.

770. Q.—In what way?

A.—With no air pressure above the

diaphragms of the excess pressure top,

the diaphragm valve will be unseated

when a little over 20 lbs. pressure is ob-

tained in the main reservoir and about

40 lbs. on the governor piston will close

the steam valve against a high steam pres-

sure under the steam valve.

771. Q.—Why can a low air pressure

close the steam valve against a high air

pressure?

A.—On account of the much larger area

of the governor piston.

772. Q.—With the SG type of gover-

nor, or where both heads, maximum and

minimum are in one body, what main

reservoir pressure will be obtained if the

compressors are started with the reservoir

cock closed ?

A.—About 40 lbs.

773. Q.—Why not full main reservoir

pressure as with the SF type?

A.—^Because main reservoir pressure is

then under the diaphragms of the excess

pressure as well as the ma.ximum top, and

the effect is identical with starting the

compressor with an anglecock open, res-

ervoir cock open, and brake valves in

running position.

774. Q.—What is wrong with the SG
type of governor, when the operation of

all parts is correct during a brake test on

the locomotive, but during the release of

brakes on a train after the brake test it

stops the compressor and will not permit

it to start until after tapped with a ham-

mer or wrench?

A.—^It indicates that the diaphragm

valve body of the excess pressure top is

too neat a fit at the point it passes through

the spring box.

775. Q.—Could an>-thing else cause

this?

A.—Yes, it might be caused by a piece

of dirt lodging on the diaphragm valve

seat.

776. Q.—What causes the diaphragm

valve to stick at this particular time if

it is a trifle too neat a fit ?

A.—A greater diflferencc in pressure

than during the test on the locomotive

alone.

777. Q.—Differences in what pressure ?

A.—Main reservoir and brake pipe.

778. Q.—Can you explain how the

greater difference occurs?

A.—With the brake valve handle on lap

position the pressure under the dia-

phragms will be 140 lbs., while the brake

pipe pressure may be as low as 80 lbs.;

when the handle is moved to release posi-

tion a sudden drop occurs in the pressure

above the diaphragms, allowing practically

full main reservoir pressure to unseat the

diaphragms, and with sufficient force to

stick them if a trifle too neatly fitted.

779. Q.—Why is not the same effect

encountered during the brake test on the

lone engine?

A.—^Because the increase in brake pipe

pressure is almost instantaneous and the

rapid drop in pressure above the dia-

phragiTis does not occur.

780. Q.—How is a brake "bled" off by
means of the release valve or auxiliary

reservoir drain cock?

A.—^By holding the valve open until the

brake cylinder pressure starts to escape

and then promptly closing it.

781. Q.—'Why not hold it open for a

longer time?

A.—It is unnecessary and causes an-

other drain on the brake pipe.

782. Q.—From where?

A.—^Through the triple valve feed

groove.

783. Q.—What effect has this on other

brakes in the train?

A.—It has a tendency to apply them.

( To be continued)

Car Brake Inspection. .

{Continued from page 8$, Mar., 1919.)

666. Q.—Could this then be considered

an efficient brake?

A.—Not when -the car is loaded.

667. Q.—Why not?

A.—Because there is really no provi-

sion made for an adequate brake for the

car when it is loaded.

678. Q.—Has there ever been any at-

tempt to design a brake that would pro-

vide* an additional braking force for such

a car when loaded?

.\.—'Yes, many attempts have been made
but without success until quite recently.

679. Q.—Why would this not have

been a comparatively simple matter to ap-

ply two complete brake equipments, one

for the car when empty and the other to

be cut in when the car is loaded?

A.— Because, as pointed out, the volume

of air in the brake pipe and auxiliary

reservoirs on the long train is already

excessive, let alone doubling the auxiliary

reservoir volume.

680. Q.—What kind of a brake is now
used to provide an efficient retarding force

for heavily loaded freight cars?

A.—An empty and load brake.

681. Q.—What is the chief feature?

A.—Two brake cylinders per car, oper-

ated with the same brake pipe and auxil-

iary reservoir volume now required for

the standard freight car brake.

682. Q.—What is the standard freight

brake now termed?

A.—A single capacity brake.

68.'?. Q.—How is the brake operated

when the car is empty?

,A. -.'\s the present single capacity, with

one brake cylinder.

684. Q.—What per cent of braking

ratio is used?

A.—Practically the present standard, 60
per cent based on 50 lbs. brake cylinder
pressure.

685. Q.—How is the second cylinder
operated when the car is loaded?
A.—By means of a change over valve

and an operating lever with which the
load cylinder is cut in and operated when
the car is loaded.

686. Q.—Is there any more apparatus
required besides the additional brake cyl-
inder?

A.—Only several more rods and levers
and a change over valve.

687. Q.-^What operates the brake on
the car?

A.—An improved type of K triple valve
in conjunction with the change over valve.

688. Q.—What change is made in the
auxiliary reservoir?

A.—It is replaced with a four compart-
ment reservoir of about the same cubic
inch capacity.

689. Q.—What are the names of the
two brake cylinders?

A.—The empty cylinder and the load
cylinder.

690. Q.—What is the name of the
triple valve used?

A.—It is known as the K-2 L.

691. Q.—And the change over valve?

A.—It is known as the H-3.

692. Q.—How are they arranged on a
car?

A.—About the same as for the stand-
ard brake, the empty brake cylinder is

bolted to the four compartment reservoir

and the triple valve and change over valve
are bolted to the other end with a tube
running through the reservoir from the

triple valve to the brake cyhnder.

693. Q.—What is the name of the large

chamber of the four compartment reser-

voir?

A.—The auxiliary reservoir.

694. Q.—What are the names of the

other three small compartments?

A.—'The load reservoir, the take-up res-

ervoir and the reduction reservoir.

695. Q.—iWhen the equipment is in

empty position, how is the brake system

charged?

A.—Air from the brake pipe enters the

triple valve in the usual manner and
charges the auxiliary reservoir through

the feed groove in the piston bushing ; an
additional charging port leads from the

triple valve piston bushing to the change

over valve through which the chambers
containing the change over piston and the

change over slide valve are charged to the

pressure contained in the brake pipe.

696. Q.— Is there any movement of the

change over valve?

A.—No, the pressure equalizes on both

sides of the change over valve piston and

a spring holds it in an inoperative posi-

tion.

(To he continued)
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The Welding o£ Cast-Iron Most Suitable Metal for

Learners to Start On

Cast-iron is rated as tlic easiest metal

to weld with the oxy-acetyleiie torch. And

by "cast-iron" is meant commercial gray

cast-iron. It is a very good metal with

which to l>egin one's practical knowledge.

The ease of welding it is, no doubt, partly

due to the comparatively moderate tem-

perature -at which this metal melts—about

2,400 degrees F. Wrought iron melts at

2,900, mild steel at 2,700, and medium steel

at 2,600.

Wliether one proposes to be a welder of

iron and steel or to devote his attention

ultimately to the non-ferrous metals, it is

still necessary to make a start, and cast-

iron is a good metal to use as a standard

of reference.

To prepare for an easy job along this

line, two pieces having a thickness of, say,

H or K- inch and a width of, say, 2 or 2^
inches are beveled on the edges which it

is proposed to unite. The edges may be

given a slope of 45 degrees to the hori-

zontal. When the two are brought to-

gether iFe result will be a groove, V-

shaped in cross-section, having an angle

of 90 degrees. The beveling may be done

with a cold chisel. Attention may well

be given to making fairly regular the two

edges of the metal at the bottom of the

groove. The object in view is to secure

a sharp match between the sharp edges

all along the seam at the groove's bot-

tom, and by the narrowness of the crevice

left prevent molten metal from dropping

through. However, if the work rests on

a steel slab, this prevention will be other-

wise accomplished. Even where the un-

der side of the joint is "in the air." one

may. at need, rig a flat piece of metal to

act as a temporary bottom. .\s to the

faces of the groove, it is unnecessary that

they be regular. Protuberances and cavi-

ties, if moderate in size, will make but lit-

tle difference. It is well at this juncture

to remember that one of the main objects

of providing a groove is to facilitate get-

BOTTOM FILLED
FROM SIDES OF GROOVE

By J. F. SPRINGER

The sliarp edges at the bottom of the

groove may now be set to leave a very

narrow crevice, say, of '/i inch in width.

Underneath the crevice may be simply air.

The \'-groove will now be operated upon

by the torch. That is, the "hot spot" is

applied to the beveled surfaces at the bot-

tom with the object in view of melting

enough metal from the surfaces near the

bottom in order to close the crack. The

liottoni lit the \' uill n.w ,i.ii>ist of old

ting the heat down to the bottoms' «f the

two edges to be joined. As the "hot spot"

is not far from the tip of the burner, the

tip may have to be put part way into the

V-groove in order to make sure of the

right heating effect at the groove's bot-

tom. It depends, in part, upon the size of

burner employed.

RING WELDED BY 0XY-.\CETVLE.NE.

metal wh cli has been melted in to itself.

Let the operator make sure that the metal

from the sides of the V runs well. This

means, use heat. Unless the operator is

left-handed, he holds the torch with his

right hand. In filling in the crevice, let

him recollect that there are two slanting

sides, and that he is to melt metal from

both. He may discover that he has a tend-

ency to favor the left face. If so, this

is undoubtedly due to the fact that he

holds the torch in his right. Let him

practice, therefore, in directing the flame

acainst both faces—now th's. now that.

This may readily be managed by the wrist

and hand.

The -.i-cldiiig rod is held in the other

hand. That is, a right-handed welder

holds the torch in his right hand and the

rod in the left ; and lice t-ersa. if he is

left-handed. The material in the rod is

sometimes of great importance. It is

quite usual to employ a pure commercial

iron, such as Swedish or Xorway iron.

However, a cast-iron welding job may be

welded advantageously by means of a spe-

cial material. This may consist of gray

cast-iron containing a "high percentage of

carbon and a still higher percentage of

silicon."

It is well to understand this matter,

not only in connection with the welding

of cast-iron but as representative or vari-

ations in welding rod that may become

necessary when welding non-ferrous

metals. The high heat of the welding

flame is quite comitetent to vaporize sili-

con in the work during the welding oper-

ation. This means loss of silicon ; and

this in turn means that the character of

the gray cast-iron where the loss occurs

m.iy be changed. White iron is the ma-

terial that may result from evaporating

sihcon from gray cast-iron. It is quite

different from the body of the work, be-

ing quite hard and brittle. Ordinary gray

cast-iron will contain, say, 3.10 per cent of

carbon in the graphitic condition, and 2.00

per cent of silicon. There may be a

small percentage of carbon actually com-

bined with iron. Now consider the con-

tent of white iron. There may be no

silicon at all and no carbon in the graphi-

tic condition. The percentage of com-

bined carbon—that is, of carbon actually

combined with iron—may be very large.

The highest percentage of combined car-

bon in tool steel is 2.00 per cent But

white iron may have 2.50 per cent. In

general, when one is welding gray cast-

iron, white iron will not be wanted even

in spots. Silicon is the thing that pre-

vents it from forming. Consequently, the

welding rod may advantageously contain

enough silicon to prevent itself from be-

ing partially converted into undesirable

white iron and enough in addition to re-

place losses in the metal in the sides of

the groove. Probably some silicon is lost

from the rod through evaporation and

some from the work. The rod should, if

possible, contain enough to make up both

losses more or less completely. High-

class makers of welding rod should be

able to inform customers and users of the

content of the welding rod for gray cast-

iron. If the soft gray cast-iron weldinj
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rod with a high percentage of silicon is

not obtainable, the welder may substitute

Norway or Swedish iron or an American

pure iron.

Let us now return to our welding job.

There has been, so far. no welding rod

used. The bottom crack in the joint has

been filled in with molten metal from the

faces of the V-groove. This mode of fill-

ing can not be continued indefinitely.

There is, in fact, a groove to be filled up

with fresh metal. This comes from the

rod.

A very important rule is now to be

mastered. Autogowus ivelding consists

in adding nwlten metal to molten metal.

Yen,' simple, isn't it? But one has to

"watch his step" in carrying it out. It is

an easy rule to break. When molten

metal drops from the rod, the rule requires

molten metal to receive it. Molten bits

of rod must not fall on solidified metal.

It is very easy to pay a good deal of at-

tention to melting the end of the rod and

but very little attention to melting the

spot where drops of molten metal are to

fall. Molten metal to molten metal is the

welder's watchword. If he neglects it for

an instant he has probably created a spot

where there is some defect in the union

of the panicles. The "hot spot" of the

welding flame must be kept active at two
things— (1 ) at melting the rod, and (2) at

preparing a molten spot to receive what-

ever is melted oflf. If the beginner makes
up his mind to this thing of adding molten

metal to nothing else than molten metal,

he is starting right, and is laying a good
foundation for future success. This rule

applies generally to all metals, non-fer-

rous ones as well as iron and iron alloys.

There is a corrective. One may realize

that he has let drop a bit of molten metal

^ upon a spot insufficiently heated. The
"hot spot" may be brought to bear and

made to inject enough heat to penetrate

to the insufficiently heated point and ef-

fect the desired interflow of the old and
the fresh.

The groove is filled up, little by little,

the welder simultaneously preparing a

spot and adding fresh metal from the rod.

The locations to be prepared arc the side

faces of the groove and rod metal that

is already in place. The operator works
along, attending now to this side and now
to that. Finally, he has his groove fully

occupied with metal from the rod. It is

good practice to add something more than

just enough to fill the groove flush with

the top surfaces of the work. The welder

may encroach a little to both sides and
add a layer of new metal wider than the

top of the V. He may also keep on add-

ing new metal and form a rounded ridge.

The object in view is to increase the

weight and quantity of metal at the seam.

The metal actually in the weld may be

less strong, both in tension and compres-

sion, than the normal metal in the work.
This maj- or may not be undesirable. It

depends upK)n conditions, etc. If, however,
the full total of strength is required, it

will be well to build up a rounded and
widened ridge. The idea is simply this

:

If the metal at this point is inferior in

strength, the desired total of strength

may nevertheless be provided by provid-

ing enough metal. In fact, if it seems
undesirable to add all the extra metal to

one side, the work may be turned over
and the seam built upon the other side as

weir.

Where the beginner simply desires to

get started, he may try his hand at cast-

brass as well as cast-iron. It is quite pos-

sible that the weld itself in the cast-brass

work will be very inferior in point of the

quality of metal. However, this will not

be important if the whole is put on the

scrap pile when the welder gets through.

The rod for the brass work may simply,

be a bar of brass or a bunch of brass

wire twisted together.

Railroad Electrification

At the annual meeting of the Engineer-

ing Institute of Canada, held recently at

Ottawa, F. H. Sheppard, director of

hea\-y traction, Westinghouse Electric &
-Manufacturing Company, made an able

address on the advantages of railroad

electrification from an economical and en-

gineering standpoint, in the course of

which Mr. Sheppard stated that the abil-

ity for service of electrical equipment as

compared with steam is truly amazing.

A very notable example is the service of

the Grand Trunk Railway through the

St. Clair Tunnel, the first year's opera-

tion being accomplished with a total de-

lay of seven minutes. Among other ex-

amples may be cited the record of the

Pennsylvania-New York Terminal loco-

motives, which over a term of years aver-

aged approximately 100,000 miles per lo-

comotive detention. The length of

time out of service necessary to insure

reliable operation is comparatively small

—a common schedule for inspection of

electrical equipment is at the end of 3,000

miles operation, while a much greater

mileage is frequent, and there are indi-

vidual records as high as 10,000 to 12,000

miles.

In heavy haulage particularly the

capacity for service of a single electric

locomotive is ordinarily equal to three or

four of the heaviest steam locomotives.

During an emergency shortage of power,

for instance, on the Norfolk & West-

ern Railroad, it was found necessary to

retire from service four electric locomo-

tives; sixteen of the heaviest Mallet en-

gines were assigned to the division to

lake their place.

Railroad operation has naturally been

built up and determined by the limita-

tions of steam locomotives, involving the

necessity for attention at approximately

100-mile intervals. Divisional and ter-

minal points have grown up around these

limitations, thus establishing conditions

for assignment of train service, as well

as engine labor. The absence of such

limitation in the use of electric power
secures great freedom in the operation

of train service, so that it is entirely

practicable to eliminate mtermediate
terminals, with the attending direct and
incidental expense. On the Chicago, Mil-

v%aukee & St. Paul Railroad two such

intermediate terminals on their 440-mile

electrification have been eliminated.

The ever present necessity for increased

efficiency in transportation has already

brought about a very material increase

in size of trains. With steam power
this has been secured at great increase

in size of locomotives, revision of line,

reconstruction of bridges, etc. Un-
doubtedly, had electrification been avail-

able, mtich of this capital expenditure

would have been obviated, owing to the

tie.xibilily with which electric power can
be applied.

The steam locomotive, with its single

toiler, of necessity requires in large

powers great concentration in weight, this

affecting directly bridge and track con-

ditions. An electric locomotive, on the

other hand, is essentially an aggregation

o' subdivided power, possessing the ca-

pability of increasing the number of driv-

ing axles to an unlimited extent. Elec-

tric locomotives are now built up to

twelve driving axles, and a further in-

crease is even contemplated. In multiple

unit service, as is well icnown. the driv-

ing axles are distributed throughout the

entire train, control of the individual mo-
tors being secured through pilot wires in

an electric train line.

The saving of fuel due to the use of

electric power is, of course, complete in

the case of hydro-electric supply and is

50 per cent or more from steam elec-

tric generating stations. This consider-

able saving is due both to the great effi-

ciency of steam generation in large units

under the economical arrangements ob-

taining in modern power-houses and to

the avoidance of losses at the locomo-

tive itself. An electric locomotive con-

sumes power in proportion to its load

and only when working. A steam lo-

comotive is notoriously inefficient at

light loads and large quantities of fuel

are consumed in preparation for service

and in keeping the engine hot at stand-

still or when no work is being done.

Polishing for Brass.

Sift coal ashes fine and mix with kero-

sene oil to a thick paste; add as much
air-slacked lime as can be conveniently

mixed with it. .'\pply this polish to the

bright parts, rubbing hard. Wipe oflf and

polish with dry slacked lime. Whiting

and ammonia mixed to a paste is another

good polish for brass. Apply and rub

dry.
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Electrical Department
Schedule and Operating Conditions Affecting Electric Locomotive Operation—The

Effect of Change of Gear Ratio on Tractive Effort and Speed

in the March issue curves were shown

from which it is possible to choose, ap-

proximately, the electric locoiiiotive suit-

able for a given service. Or the locomo-

tive may be available and the work the

locomotive can accomplish can be deter-

mined. We pointed out that these curves

should be used for quick and approximate

results and are not intended for use where

the problem requires a careful study. In

the latter case the procedure is to follow

the speed time curve. We have previously

pointed out that speed time curve is a

graphical representation of just what the

locomotive is doing under fixed service of

grade conditions and load. The operation

consists of a series of runs, the number

depending on the number of stops which

the train makes between the two

terminals. If we had a line 32.5 miles

long with 16 intermediate station stops

and a running lime of 1 hour 8 min. then

there would be 17 cycles and each run

could be shown graphically. For all prac-

tical purposes the typical run is all that

is necessary. This typical run is the aver-

age run of the above 16 runs and would

represent the conditions to be met. The

length of run would be the average length,

and the time the average time.

Under the above conditions the average

distance for the typical run will be

32.5 (miles) X 5280 = 10.094 feet. The

17

average time over this average distance

will be 60 X 68 (min.) = 240 seconds.

17

The speed time curve is made up of

four variables, namely, acceleration, coast-

ing, braking, and stop. A change in any

one of these will change the schedule

speed, the other three remaining the same;

or for the same schedule a change in one

variable may change one or all of the

other three. In the study of electric

traction one should have a clear under-

standing of these four factors and their

relation one to the other. After dis-

cussing this relation we will take up the

question of gear ratio and will explain

what effect a change of gear ratio will

have on the speed time curve. Many times

the electric motor, as shown by the char-

acteristic curves, is not suitable ; the speed

may be too high or again too low, but in

-many cases it can be changed to suit the

conditions by' changing the gear ratio.

One hundred pounds per ton tractive

effort is required to produce an accelera-

tion of one mile per hour per second.

Other rates of acceleration are propor-

tional. At low rates of acceleration, there-

fore, the tractive effort will be less, and

hence the current taken by the motors

will be less than for high rates. It

naturally follows that the time will be

greater to reach a certain speed; and

moreover, a greater distance will be

covered before attaining this speed. To
put it in other words, the lower the

acceleration the less will be the distance

traveled in a give time.

When considering electric locomotive

work, especially in long runs, the rate of

acceleration is not an important factor, as

only a small part of the total run is taken

up by acceleration. In suburban service,

however, where the schedule speed is

h'gh and where the stops are frequent and

close together, the time gained or lost

during acceleration may be an important

item in the maintaining of scredules. This

kind of suburban service is generally

handled by multiple-unit trains and very

high rates of acceleration are obtained,

c'u to the large number of motor-driven

axles.

.^s it takes longer with low acceleration

to reach a certain speed the electric

power must be kept on the train a longer

time, so that to maintain a certain
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the same area (must have the same area

as the distance is the same and the area

is proportional to the distance) the power

must be kept on longer, there will be less

coast, so that the power consumption and

heating will be increased.

If the braking rate is changed the oper-

ation will be effected similar to the ef-

fects produced by a change in accelera-

tion. In long runs a change in braking

hardly affects conditions since the time

is a small proportion of the total time of

the run, but in short runs it becomes an

important factor. It is advantageous to

have a high braking rate. More coasting

can be secured, resulting in lower power

consumption and less heating of the mo-

tors.

The subject of the "gear ratio" is an

interesting one. The gear ratio between

the wheels and the motors determines the

speed of the train. The tractive-effort is

also affected by the gear ratio, assuming

that the current to the motor is constant,

and hence the torque is constant as the

leverage is changed. The horsepower of

a motor for a given current is constant.

Horsepower is directly proportional to the

product of the speed and the tractive ef-

fort, so that it follows that with a high

speed the tractive effort is low. There-

fore, to produce a given tractive effort on

a certain rate of acceleration with high-

speed gearing a much greater current

must be used than is required with low

speed gearing. High speed gearing will

mean, then, that more power is required

on grades and curves, but the time con-

sumed will be decreased, which is an ad-

vantage of high speed gearing. A too low

gearing can be used, resulting in such a

small amount of coasting that the power

consumption will be excessive. In gen-

eral, a gear ratio should be used which

v/ill give the lowest speed required to

maintain the schedule with a margin for

making up lost time. In studying a prob-

lem and drawing up the speed time curve,

sufficient coast should be allowed to take

care of delays, so that the equipment can

perform at a faster schedule with all con-

ditions perfect. To change the motor

curve from one gear radio to another is

simple. The full lines. Fig. 2, show the

characteristic curves of a railway motor

drawn for a gear ratio of 21 :66 with 33

in. wheels.

We will assume that the speed is too

high, and that a 16-tooth pinion will be

used. The new ratio will then be 16:71.

In any gearing where the centers are

fixed as in this case, the sum of the

pinion and gear teeth is always the same

keeping the same gear pitch.

.^s will be noted in Fig. 2 the curves

are all drawn in reference to amperes per

motor. At any given current the arma-

ture revolutions of the motor will be

constant, so that with the 16 T pinion

the revolutions of the axle, and therefore

the speed, will be less than with the 18 T
pinion. The speed will vary inversely

as the gear ratio, the gear ratio being the

ratio of

Xumber of gear teeth

, so that in this

Xumber of pinion teeth

problem the speed will vary as

66

= .708.

21 3.14

71 4.44

16

By picking out various points along the

speed curve and multiplying by the factor

708 a new speed curve (shown by dashes)

is obtained. Since the speed has gone

2(3 40 60 80 100 120 140 160 180 ZOO
AMPERES

I'IG. 2. CHARACTERISTIC CURVES —
RAILWAY MOTOR—SHOWING EFFECT

OF CHANGES IN GEAR RATIO
AND WHEEL DIAMETER

down, and the horsepower must be con-

stant for the constant current, it follows

that the tractive-effort must increase, and

it increases in direct proportion to the

gear ratio. In this case in the ratio of

4.44

= 1.41. Applying this factor to the

3.14

T E. curve a new curve is obtained, shown

b_v dashes.

.\ change in wheel diameter will also

affect the speed and tractive effort. As-

sume the original gear ratio and that the

wheels are to be changed from 33 in.

to 36 in. Changing to 36 in. increases

the speed for a constant current and must

therefore decrease the tractive effort. The

factor for the speed is determined as fol-

36

lows, by the ratio of =1.09; and for

33

the, tractive effort the inverse ratio

33

namclv. = .917. Applying these

36

factors to the curves, new curves are ob-

tained, as shown by the dot and dash. If

it is necessary to make changes for both

wheels and gear ratio, the following for-

mulae will be used, having in mind that

Number of gear teeth

the gear ratio =
Number of pinion teeth

M.P.H. (1)

M.P.H. (2)

Ratio (2) Diam. (1)

Gear Wheel
Ratio (1) Diam. (2)

Tractive Gear Wheel
Effort (1) Ratio (1) D.am. (2)

Gear
X

Wheel
Diam. (1)

Internal Combustion Engines.
The great superiority ot the Diesel en-

gine is almost wholly obtained by the high

compression which it is possible to give

to the air before admission and ignition

of the fuel oil to the cylinders. Com-
pression is the chief characteristic of the

internal combustion engine, and is the es-

sential foundation of all heat engine cycles.

The Caniot cycle is the ideal one owing
to its perfect efficiency, but cannot be

strictly adhered to in practice, since the

engine becomes too bulky and heavy even
for small powers, the weight of an engine

of this type when working under the max-
imum pressure obtaining in the modern
Diesel at about 17 tons per brake horse-

power, whereas the modern engine only

weighs at least one-hundredth of this fig-

ure. The original Diesel engine was in-

tended to work on the ideal cycle. Al-

though somewhat different from the ideal

it is still the nearest approach to it, and
hence its high state of perfection. The
question as to the best ratio of compres-

sion to adopt in the various types was
dealt with, and as was pointed out the ad-

vantages of increased compression in the

smaller engines are somewhat nullified by

the loss of heat through the compara-

tively large cooling surfaces of cylinder

heads.

Nation's Gear Makers to Meet at

Cleveland.

President F. W. Sinram, of the .^mer-

ican Gear Manufacturers' Association, an-

nounces that their annual convention will

be held at the Hotel Statler, Cleveland,

Ohio, April 14, 15 and 16.

Papers will be presented as follows:

"Gear Steels," by Dr. Parker, of the Car-

penter Steel Company ; "Proper Sizes and

Materials for Gears" ; "Worms and Worm
Wheels," by a representative of the Tim-

ken-Dctroit .'\xle Company.

The American Welding Society.
The first mceliii); of the above society

was held on March 28. 1919. at the En-

gineering Societies P.uilding, 33 West 39th

street. New York. The society will merge

the Welding Cnnimitice of the Emergency

IHeet Corporation and the National Weld-

ing Council, and will include others who
may be interested. It will also create and

assist a bureau of welding and aid the

principle of co-operation in research and

standardization.

I
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Items of Personal Interest
K. E. Line has been aiipointcd round-

house foreman of the Erie, with office at

Kent, Ohio.

\V. H. Ueck has been appointed road

foreman of engines of the Erie, wiih

ofticc at Mcadville, Pa., succeeding Bert

Hall, transferred.

J. II. Regan, assistant .secretary of the

Tressed Slecl Car Cotnpany, has been

transferred from the New York to the

Chicago office of that company.

J. D. Muir has been appointed assistant

works manager of the Angus shops of

the Canadian Pacific at Montreal,

Canada, succeeding John Burns, pro-

moled.

C. J. Brodemer has been appointed

assistant superintendent of machinery of

the Louisville & Nashville, with office at

Louisville, Ky., succeeding Millard F. Cox,

resigned.

J. G. Fitzhugh has been appointed su-

perintendent of safety and fire protection

of the (iulf, Colorado & Santa Fe and

associated lines, with headquarters at Gal-

veston, Tex.

E. B. Hall has been appointed assistant

superintendent of motive power and car

departments of the Chicago & North

Western, in place of E. W. Pratt, granted

leave of absence.

G. H. Berry has been appointed master

mechanic of the Atlanta division of the

Louisville & Nashville, with headquarters

at Etowah, Tenn., succeeding W. E.

Hunter, transferred.

W. D. Manchester, formerly chief en-

gineer of the Manistee & Xorthwestern,

with office at Manistee, Mich., has lieen

appointed purchasing agent to succeed E.

H. O'Neill, resigned.

T. J. Lowe, formerly fuel agent of the

Canadian Northern, Western lines, has

been appointed fuel agent of the Cana-

dian National, Western lines, with head-

quarters at Winnipeg, Man.

T. O. Sechrist has been appointed

assistant superintendent of machinery of

the Louisville & Nashville, with office at

Louisville. Ky. The position of general

master mechanic is abolished.

J. J. Haigh has been appointed assistant

district manager of sales for the Chicago

Pneumatic Tool Company, with headquar-

ters at 175 First street, San Francisco,

Cal.

A. H. Eager, formerly assistant super-

intendent of rolling stock of the Canadian

Northern, has been appointed mechanical

superintendent of the Canadian National,

with headquarters at Winnipeg, Man.

Wm. F. Keisel, Jr., assistant mechanical

engineer of the Pennsylvania, eastern

lines, has been appointed acting mechani-

cal engineer, with headquarters at Al-

loona, Pa., succeeding A. S. Vogt, retired.

11. A. English, master mechanic of the

Central district, Canadian Northern, has

been appointed master mechanic of the

Central district of the Canadian Na-
tional, with headquarters at Winnipeg,

Man.

W. Y. Scott, formerly assistant signal

engineer of the Boston & Maine, with

office at Boston, Mass., has been ap-

pointed signal engineer, with headquar-

ters at Boston, succeeding J. V. Young,

deceased.

W. E. Hunter has been appointed mas-

ter mechanic of Cincinnati terminals and

Kentucky division of the Louisville &
Nashville, with office at Central Coving-

ton, Ky., shops, succeeding C. W. Mathews,
transferred.

Captain L. C. Dodge has been ap-

pointed assistant engineer of bridges of

the Baltimore & Ohio, western lines, with

headquarters at Cincinnati. Ohio. The Cap-

tain has recently been released from army
service in the engineers.

Millard F. Cox, formerly assistant su-

perintendent of machinery of the Louis-

ville & Nashville, with office at Louis-

ville. Ky., has been appointed vice-presi-

dent and consulting engineer of the Louis-

ville Fire Brick Works, Inc.

C. W. Mathews has been appointed mas-

ter mechanic of .Mbany, .\la., shops, suc-

ceeding C. J. Rodemer. Mr. Mathews will

have full charge of the shops and the

mechanical department of the Nashville

division south of Nashville.

J. M. Velasco, formerly local purchasing

agent of the National railways of Mex-
ico, at New York, has been appointed as-

sistant to the general purchasing agent,

with office at Mexico City. Mex,, and F.

P. DeHoyes is now purchasing agent at

New York.

L. G. Roblin, formerly general master

mechanic of the Canadian Government

railways. Western lines, with office at

Cochrane. Ont., has been appointed mas-

ter mechanic of the Prairie district of

the Canadian National, with office at Sas-

katoon, Sask.

A. Sutton, fuel and tie agent of the

transcontinental division of ;he Canadian

Government railways, has been appointed

district fuel agent of divisions No. 1 and

2 of the Central district, Canadian Na-
tional. Western lines, with headquarters

at Cochrane, Ont.

Lieutenant William H. Hobbs, after re-

turning from France, where he served

with the 322nd Field Artillery, United

States .\rmy, h.as resumed his former

position as assistant engineer on tlie

Louisiana division of the Missouri Pacific,

with hcad(|uarters at Monroe, La.

.Major lluntly H. Gilbert, of the

Ordnance Department, has re-entered the

service of the Pressed Steel Car Com-
pany and Western Steel Car and Foun-

dry Company, as assistant manager of

sales for the western district, with of-

fice at 425 People's Gas Building, Chicago.

.Morris 11. Hawkins has been appointed

federal manager for the Norfolk South-

ern, the Carolina railroad, and the

Kinston Carolina railroad, with office at

Norfolk, Va., succeeding J. H. Young, ap-

pointed assistant director of the division

of operation with office at Washington.

D. C.

Ezra S. Taylor, formerly assistant to

the vice-president of the Pullman com-

pany, has been elected assistant to the

president of that company, with office in

the Pullman building, Chicago. Mr.

Taylor was for several years general

eastern agent for the company in New
York.

George W. Rink, mechanical engineer of

the Central Railroad of New Jersey, has

been appointed assistant superintendent of

motive power, with headquarters at jersey

City, N. J. Mr. Rink is a graduate of

Cooper Institute. New York, with degrees

of Bachelor of Science and Mechanical

Engineer.

A. W. Preikschat, formerly assistant

engineer of tests of the Pullman com-

pany, and later special representative in

the purchasing department of the Steel

Tube Company of .America, has been ap-

pointed sales representative of the Lib-

erty Steel Products Company, Inc., wiih

offices in the McCormick building, Chi-

cago.

C. W. Johnson has been appointed as-

sistant manager of works of the Westing-

house Electric & Manufacturing Company,

East Pittsburgh. Pa. Mr. Johnson is a

graduate of the Ohio State University.

He entered the employ of the company
in 1907, being appointed chief inspector

of works, in which capacity he served

until his recent appointment.

Charles N. Whitehead, formerly gen-

eral manager of the lines of the Missouri,

Kansas & Texas, has been appointed fed-

eral manager of the Katy system, with

headquarters at St. Louis, Mo. Mr.

Whitchcid has had twenty-five years' ex-

perience in the employ of the Missouri,

Kansas & Texas, and has held many posi-

tions in the operating department.

P. C. Cady, formerly office manager of

the mechanical department of the New
York Central at New York, has been

appointed secretary of the International
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Railway Supply Company, New York,

which is the purchasing agent for the

American Railroad Company of Porto

Rico and the Trinidad Government rail-

ways, and also the export department of

the Pyle-Xational Company. Mr. Cady
has had an extensive e.xperience in the

mechanical and other departments of

railways.

Herbert C. Hoover, formerly director

general of allied relief, has been placed

in personal control of all the railways in

the states that formerly constituted the

.\ustrian Empire. Mr. Hoover has placed

the management of the details in the

hands of the .\merican .\rmy engineers.

It is stated that the five new states that

have arisen out of old Austria all agree

that the management of the railways and

rolling stock be left in Mr. Hoover's

hands. The duties also involve the care

•of the relief work throughout the ter-

ritory.

W. O. Duntiey has been elected presi-

dent of the recently organized Duntley-

Dayton Company. The new company has

taken over the entire output of the Day-

ton Pneumat'c Tool Company of Day-

ton, Ohio, and will continue operations

in the pneum.aiic tool field. Captain C. A.

Duntiey. of the 27th United States Field

-Artillery, son of \V. O. Duntiey, has been

elected vice-president. The offices of the

W. C. UL'NTLEV

mpany are located in the Westminster

lilding. Chicago, the -New York branch
• 295 Fifth avenue, and the Philadel-

f
phia branch in the Commercial Trust

I Building. The Dudley-Dayton company

;
is extending its business beyond the out-

j
put of the Dayton company, and is pul-

ling out a complete list of portable elec-

trict drills and grinders, as well as an

extensive line of other accessories, in-

cluding rivet sets, chisel blanks, hose and

liose couplings.

Annual Meeting of the Westinghouse
Air Brake Company.

A. L. Humphrey Elected President.

List of Directors.

-At the annual meeting of the stock-

holders of the Westinghouse Air Brake

Company, held at the general office of

the company in W'ilmerding, Pa., Mr. A.

L. Humphrey, vice-president and general

manager of the company since 1909, was

elected president succeeding Mr. John F.

Miller. Mr. Miller, after a service of

thirty j-ears, during which period he rose

from the position of real estate agent for

the company to its highest e.xecutive office,

is desirous of being relieved of some of

the active duties in the management of

the Air Brake interests, but will remain,

however, a member of the board of di-

rectors and hold the position of vice-

chairman of the board with Mr. H. H.

Westinghouse as chairman.

Mr. Humphrey, is known as one of the

leading manufacturers in this country.

He has been connected with the .\ir Brake

Company since 1903 when he was ap-

pointed Western Manager with head-

quarters in Chicago. He came to Pitts-

burgh in 1905 as general manager of the

-\ir Brake Works, and was elected a di-

rector of the company in 1909, when he

was also given the dual position of vice-

president and general manager. When
the Union Switch & Signal Company was

taken over by the Air Brake Company in

1916, Mr. Humphrey was also elected

president of that corporation. He has

been active in an executive capacity in

all the other interests associated with the

Westinghouse Air Brake Company, such

as the Locomotive Stoker Company in

Pittslnirgh, the National Brake and Elec-

tric Company in Milwaukee, the American

Brake Company in St. Louis, and the

Westinghouse Pacific Coast Brake Com-

pany in San Francisco.

Aribur L. Humphrey, who was born in

I'.u'Yaln. X. Y., after leaving public school,

eiv.crcd the railroad business as a ma-

cliiiiist apprentice with the Burlington and

.Missouri River Railroad when he was

evcntcen years of age. He remained in

the railway business until he came with

llic .\\r Brake Company for a period of

twenty-five years. During that time he

was successively machinist, foreman,

master mechanic and superintendent of

motive power. He held the latter posi-

'ion with the Chicago & Alton Railroad

n 1903 when he began his connectioti with

the ,\ir Brake Company.

Mr. Humphrey's greatest triumphs as

a manufacturer caine through the war

when he succeeded, in the completion of

contracts for war material for the Allies

as well as for our government, in estab-

lishing records that have not been sur-

passed. He not only put up factory build-

ings, installed special machinery and

created an entirely new and separate or-

ganization, but he also finished the job

on time without having a single piece re-

jected. When the United States entered

the war, Mr. Humphrey received for the

Union Switch & Signal Company a con-

tract to produce 4100 aeroplane engines of

the Le Rhone type, and government ex-

perts said, "it was the best rotary engine

which had ever been constructed." Mr.

Humphrey also acted in a consulting and

advisory capacity to the government in

Washington. He was industrial "Staff

Expert" for Brigadier General C. C.

Williams, Chief of the Ordnance Depart-

ment, was a member of the committee on

Labor of the Council of National Defense,

as well as a member of the War Indus-

tries Board and the War Resources Com-
mittee in Washington.

Besides the election of a president, the

stockholders also completed the regular

business of the annual meeting yesterday

by electing the following board of direc-

tors : Ben V. Becker, James D. Callery,

E. M. Herr, A. L. Humphrey, John F.

Miller, John R. McCune, John R. Mc-
Ginley, Charles McKnight, M. S. Rosen-

wald. \\'. D. Uptegraff and H. H. Westing-

house.

Subjects to Be Reported on at the

Conventions of the Master Car
Builders, and American Railway
Master Mechanics' Associations.

The variety and importance of the sub-

jects on which the various committees of

the Mechanical Associations of the Ameri-

can Railroad Association, including the

Master Car Builders' Association, and the

American Railway Master Mechanics' As-
sociation, will present reports are of such

comprehensive scope, that it would seem

as if the members were determined to

make up for lost time occasioned by the

fact that it is the first opportunity that

the members have had in three years to

meet in what may be called, full conven-

tion. During this period many improve-

ments in general mechanical devices have

been made, besides new inventions, and as

may be expected, the sessions of the con-

ventions will be more than usually inter-

esting.

As an indication of the work before the

conventions, reports from the following

committees will be received and consid-

ered—June 18-20, 1919, inclusive:

Arbitration, J. J. Hennessey, chairman.

Standards and Recommended Practice

(M. C. B.), T. II. Goodnow, chairman.

Train Brake and Signal Equipment, T. L.

Burton, chairman. Brake .Shoe and Brake

Beam Equipment, B. B. Milner, chairman.

Couplers, R, L. Kleine, chairman. Load-

ing Rules, J. J. Burch, chairman. Car
Wheels, W. C. A. Henry, chairman. Safety

Appliances, C. E. Chambers, chairman.

Car Construction, W. F. Keisel, chairman.
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Specifications and Tests for Materials (M.

C. B.), T. M. Waring, chairman. Car

Trucks, J. T. Wallis, chairman. Prices

for Labor and Material, P. F. Smith, Jr.,

chairman. Train Lighting and Equipment,

J. R. Sloane, chairman. Nominations, F.

W. Brazier chairman. Tank Cars, A. W.
Gibbs, chairman. Draft Gears, R. L.

Kleine, chairman. Welding Truck Side

Frames, Bolsters and Arch Bars, W. O.

Thompson, chairman. Standard Blocking

for Cradles of Car Dumping Machines,

Jas. McMullen, chairman. Revision of

Passenger Car Rules of Interchange, H.

H. Harvey, chairman. Depreciation for

Freight Cars, M. K. Barnum, chairman.

Election of officers, June 21, 1919. Com-

mittees' reports, June 23-25, inclusive.

Standards and Recommended Practice

(A. R. M. M.), W. E. Dunham, chairman.

Mechanical Stokers, A. Kearney, chair-

man. Fuel Economy and Smoke Preven-

tion, Wm. Schlafge, chairman. Powder-

ed Fuel, C. H. Hogan, chairman. Speci-

fications and Tests for Materials (A. R.

M. M.), F. M. Waring, chairman. De-

sign and Maintenance of Locomotive

Boilers, C. E. Fuller, chairman. Locomo-

tive Headlights, H. T. Bentley, chairman.

Superheater Locomotives, W. J. ToUerton,

chairman. Design, Maintenance and Op-

eration of Electric Rolling Stock, C. H.

Quereau, chairman. Train Resistance and

Tonnage Rating, O. P. Reese, chairman.

Subjects, M. K. Barnum, chairman.

The general committee are as follows

:

C. E. Chambers, chairman ; W. J. Toiler-

ton, vice-chairman ; Frank McManamy,
C. B. Young, F. F. Gaines, L S. Dowling,

Jno. S. Lentz, M. K. Barnum, J. R. Gould,

A Kearney, C. E. Fuller, T. H. Goodnow,

J. W. Small, C. F. Giles, J. E. O'Brien,

A. P. Prendergast, H. R. Warnock, Jas.

Coleman, C. W. Winterrowd, J. E. Fair-

banks, general secretary ; V. R. Haw-
thorne, secretarv.

American Locomotive Company.

The semi-annual report of the Ameri-

can Locomotive Company for the six

months ending December 31, 1918, recently

issued, shows a large increase in the gross

business of the company, due to the new
high records of production made at the

larger plants of the company, together

with the addition of the production of the

Richmond and Montreal plants which, in

the latter part of 1917, were being re-

organized and converted from munitions

to locomotive manufacture. On Novem-
ber 1, 1918, the company received from

the United States Railroad Administration

a contract for 500 standardized locomo-

tives, and which are now in process of

construction. Since that time extensive

orders have been received from Canada,

South Africa and Argentine Republic.

The general results have been of the

most gratifying kind, but it is hoped that

the questions remaining unsettled before

Congress of the disposition and linancing

of the railroads will meet an early settle-

ment of such a kind as will aid materially

in the readjustment of giiural business

liom a war to a peace basis.

Westinghouse Air Brake Company.

The annual report of the above com-

pany, and its subsidiaries, including the

Union Switch & Signal Company, show

that all of the constituent companies made

substantial advances in net earnings, over

the previous year, and cath closed the

period in a much stronger financial posi-

tion than at its beginning. The company

is thereby well prepared for the pause in

business incident to the uncertainty of

"reconstruction," and for the heavily in-

creased demand for the product which

seems sure to follow. The same gratify-

ing results are reported from the houses

in London, Paris, Turin and Petrograd.

The latter, in spite of the deplorable con-

ditions in Russia, maintains its status.

International Railway General Fore-

men's Association.

\\ m. Hall. \\ iiioiia, .Minn., announces

ihat through the courtesy of the Director

General of Railroads, the above associa-

tion will hold its annual convention in

Chicago, 111., Septefnber 2-3-4-5, 1919, the

Hotel Sherman being the headquarters.

The topics selected are : "Welding of

Locomotive Cylinders, and other Auto-

genous Welding," "Safety First in shop

and engine house service. The best

method of application so that employees

may be interested to practice the same,"

"Draft Gears."

Inspectors of Locomotives.

The L'nited States Civil Service Com-
mission announces an open competition

for inspector of locomotives, for men
only, on May 21 and 22, 1919. Applicants

must be between the ages of 25 and 55.

The salary is $3,000 per annum and neces-

sary expenses when absent from head-

quarters. Applicants should apply for

Form 1892, stating the title of the exami-

nation, to the Civil Service Commission,

Washington, D. C.

Metal & Thermit Corporation Cal-

endar.

The above corporation has issued a

calendar for the current year, attached to

a large map of the United States in colors.

A feature of the fine map is a series of

vertical lines showing the new railroad

time zones, which went into effect in

January, 1919. The combined calendar

and map are a valuable addition to an

office equipment. Copies had on applica-

tion at the main office, 120 Broadway,

New York.
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Railroad Equipment Notes

The United States Navy Department,

Washington, is inquiring for four rotary

dump cars.

the company's Montreal plant and others

at its Cooke works.

The Anaconda Copper Mining Com-
pany, New York, is inquiring for four

50-ton ore cars.

Mayer & Lage, Xew York, are inquiring

for four to eight 20-ton, type E. S. T. plat-

form cars for France.

The Greek government is reported in

the market for 500.000 steel railway ties

of 242 pounds weight each.

• The Pennsylvania Equipment Company,
Philadelphia, Pa., is in the market for

2,500 tons of 45-lb. relaying rails.

The American Locomotive Company
states that it has received orders for 20

Pacific type locomotives from a railroad

company in Argentina, S. A.

President Johnson of the Baldwin Loco-

motive Company has announced that the

company has received orders from China

for 34 locomotives, to cost about $2,000,-

000.

Robert Hudson, Ltd., Leeds, England,

has ordered two Mogul type locomotives,

weighing 37,000 poiinds, and with 11 by

16 in. cylinders, from the American Loco-

motive Company, for service in Portu-

guese East Africa.

The Pennsylvania lines contemplate the

following car shop improvements at

Terre Haute, Ind. : Office building, paint

shop, freight car repair shop, planing mill,

storeroom, material and scrap bins and

extension to power plant.

The Quebec Central railway has

awarded contracts for a car shop with

concrete substructure and a brick and steel

superstructure to be built at Newington,

Que. It will be 75 ft. by 225 ft. and one-

story high, to cost about $42,000.

Ten of the largest locomotives in the

world are being built for the Virginian

railroad. Each weighs 449 tons with the

lender, has high-pressure cylinders 30

inches in diameter, low 48 inches across

and 20 driving wheels which develop 5,040

horsepower.

The American Locomotive Company has

just closed orders for 62 engines for for-

eign roads. The largest order is from

South African railways for 40 mountain

type engines, of which 20 will weigh 97

Ions and 20 94 tons. The engines for

South African railways will be built at

Rapid progress is being made in Serbia

in the repair of the main Serbian rail-

way which runs from Belgrade through

Nish to Salonika, says a French wireless

despatch from Salonika. It is hoped that

the first trains will be able to run be-

tween the northern frontier and Nish be-

fore the end of March. All the bridges

and many miles of rail were destroyed by

the Germans and the Bulgarians. The re-

pair of the telegraph lines paralleling the

railway is nearly completed.

According to advices from the City of

Mexico, the Carranza government has or-

dered the purchase of 200 passenger cars

for the National Railways of Mexico.

The cars will be bought in the United

States and will be used to replace the

equipment that was destroyed during the

protracted revolutionary period. The
government also plans to place a large

order for freight cars in the United States

in a short time. The shops of the rail-

road are building and repairing freight

cars as rapidly as possible, but the addi-

tions do not begin to meet the demands
of traffic.

The director general of military rail-

ways has 45,000 tons of steel rail, both

Bessemer and open hearth, with the neces-

sary angle bars, bolts, spikes, tie plates,

rail braces, frogs, switches and crossings

for sale. The rail is of the A. R. A.

Type "B" 80-lb. section. The specifica-

tion for the Bessemer rail is not given,

but that for the open hearth is substan-

tially the same as the A. R. E. A. specifi-

cation as given in the 1915 edition of the

manual. About one-third of this material

is stored at New York (Kearney, N. J.),

and the remainder at Norfolk, Va. Re-
gional directors are asking the federal

managers to see if any of the roads under

their jurisdiction can use any of this ma-
terial.

The United States Railroad Adminis-

tration during February delivered 127

locomotives to the railroads under Federal

control. In addition to these there were

also eight miscellaneous domestic and 164

foreign locomotives. Of these the most

popular form was the Mikado, or 2-8-2

type, over one-third being of this type.

It is also noted that this ratio in favor of

the Mikado type has been particularly

marked since the railroads were taken

over by the government, the figures show-

ing that about 950 locomotives have been

constructed under orders of the Railroad

Administration, of which 565 were of the

Mikado type. It may be added that over

1,400 other locomotives have been con-

structed during the period referred to, but

these were under contract previous to the

railroads being under government control
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15ulk'tins, Catalogues, Etc.

Landis Pipe Threading Machinery

Catalogue No. 25 for 1919, issued I'y

iho Landis Machinery Company, Waynes-

boro, Pa., presents in elegant form a

descriptive and illustrated preseniation of

the company's fine products. The Landis

chaser, chaser holder, pipe die head, thread-

ing and cutting machines, motor-driven

machines, rotary pipe and nipple thread-

ing die head, machine accessories, chaser

grinder, together with the names of parts,

complete the publication. The illustrations,

of which there are about fifty, are, like

the company's products, the very best.

The catalogue before us does not super-

sede No. 24, but rather supplements it, as

Staybolts

The I'lannery llolt Company, Pitts-

liurgh. Pa., announces with a degree of

lardonable pride that the "Tate" Flexible

Staybolt is the type of flexible staybolt

recommended for use in the standard

types of locomotives by the Standardiza-

fon Committee of the United States Rail-

road Administration. The several "Tate"

r'lcxible Staybolt assemblages to cover all

conditions are illustrated, with tables giv-

ing the number and size of separate pans

used in each type of boiler. The company

also takes the opportunity to remind their

customers that considerable expense is

saved by ordering their supplies of "Tate"

flexible bolts as far ahead as possible. Ex-
thc previous catalogue contains much mat

ter concerning bolt-threading and nut- press shipments add to the expense

tapping machines, and screw-cutting die

heads, which does not appear in the

present catalogue. Copies of either may

be had on application to the company's

main office.

Saving Coal in Power Plants

ll is comforting to note that the Depart-

ment of the Interior is saving paper by

issuing in an eight-page circular a mass of

v;iluable matter in regard to saving coal

Railway Motor Cars "' P"^"'^ P'^"'^- '" addition to the press

Reprint No. 73. issued by the Westing- --t.er in the Bullefn No. 2. there ts a

house Electric &.Manufacturing Company, l^-at balance diagram show.ng the small

East Pittsburgh Pa., contains a reprint I'ort.on of the heat developed by the fuel

of special papers: "Seeking the Best "hich is used in generating power. It

Railway Motor," by B. G. Lamme, Chief appears that ten per cent runs the engine.

Engineer; "Principles of Economic The other ninety per cent goes up in the

Car Operation," by F. E, Wynne, En- air, or sometimes heats a building^ The

eineer in Charge of Railway Application circular advocates the heating of feed

lection; "The Application of .he Yen- water to at leas. 200 deg. Fah Govern-

tila.ed Railway Motor," by S. B. Cooper, ^ent Printing Press, Washington, D. C.

General Engineer; and "Acceleration of ^ «nts per copy.

Cars," by Lynn G. Riley, Railway En

gineer, all leading engineers in the service

of the company. Space, or rather the

want of space, prevents us from present-

ing even a brief digest of the valuablemg even a briet aigesi oi in«- ><«."«-.>. - -
•

, . u j r
papers, but if it be true that they who "^ "^e year bright as a burnished cyl.n

read books run the world, it is assuredly

true that those who read these papers

can do more than run cars—they will

know all about them. Copies to be had on

application.

Accident Bulletin No. 7Accident UiUletin wo. / .... . , „
.. , , ,,. . J ., .„ explosion in air-conipressor practice. Kn

The details of the collisions, derailments _^
. .i . v,

• ,),,.;

Hydraulic
Riveters rixcd and PortaWe

Punches, Shears,
Presses^ I ifts, Crones

•nd Accumulotors.

Matthews' Fire Hydrants,

tddy Valves

Valve Indicator Posts.

Cost Iron Pipe

R. D. Wood & Componv
Engineers, Iron

rounders. Machinists.

m Chtslnut St.. Philadelphia. Pa.

For Testing and Washing
Locomotive Boilers

Graphite.

'I'hc current issue of Graphite, publisheit

by the Joseph Dixon Crucible Company,

jersey City, comes out in the early part

der. Machinery needs lubrication and

graphite is lubrication. It cannot be car-

bonized or ignited. It does not give off

explosive vapors. It does not clog dis-

charge valves, nor will it accumulate dust

or grit. It enables a large saving in the

cost of lubrication, and avoids danger of

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Mnnnfni-mrtTs of InJ.-rl,ir« F.tfrtnr«.

Boiler Washers and Testirs. Holler rbe'-k»

Cheek Valvei.

gineers are constantly chan.aing their

minds in regard to the best kinds of lubri-

cating oils, but there is no divergence of

opinion in regard to the merits of graphite.

and other accidents resulting in injury to

persons, equipment, or roadbed, arising

from the operation of railways used in

interstate commerce, published by the

Interstate Commerce Commission, in-

dudes in its latest issue the records of Fuel Economy Chart.

the first three months of 1918. In com- The Railroad Service Division of the

parison with previous years it shows a International Correspondence School,

diminution of casualties, and this in the Scranton, Pa., of which Ed. M. Sawyer is

face of increased traffic is particularly manager and J. F. Cosgrove director, has

gratifving and is the best proof that the prepared and published a Fuel Economy

safety first movement is being seriously Chart, measuring 2 ft. 6 ins. by 2 ft. and

token up by the railroad men particularly suitable for framing. The detailed plan

and the public generally. Even the tres- outlined and illustrated by drawings and

passers, who are still with us, arc begin- diagrams is arranged to meet the require-

ning to look both ways. Marcus Dow ments of a railway operating 1,000 loco-

and others engaged in the good work are motives. The personnel can be reduce.l

not laboring in vain. or increased as occasion requires.

ASHTOIM
POP VALVES AND GAGES

The Quality Goods That Last

The Athton Valve Co.

271 Fmnklm S«r»st. Bo.lon. MiiM

DUNER
CAR CLOSETS

DUNER CO.
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The Turning Over of Five Thousand German

Locomotives to the AUied Armies
Our frontispiece this month shows

the truth of the old saying that "to the

\-ictors belong the spoils." In the present

instance, however, it is not exaclli' spoils,

but to a considerable extent a substantial

restitution for damages committed by an

unscrupulous foe, with interest added. In

the demand of the allies for 5,000 loco-

The Allies demand the delivery of 88,500

of the open and 40,000 covered cars, and

others of special types, besides the 5,000

locomotives to which we have already

referred.

The terms of the restitution have not

been carried out as promptly as agreed

upon. According to the original demands

trains also called for 48, increasing to 70

daily, and all in first class condition. The
German national railroads are credited

with possessing 36,008 locomotives and

782,529 freight cars. As a matter of fact,

there were only 30,700 locomotives avail-

able, and, according to statistics issued

last October, there were 16,0IX) passenger

Photo by International Film Service. i-omv

n.otives and 150,000 cars from the

crushed Huns, it must be remembered

that in the terrific advance of the German

army, the invaders took everything that

they could lay their hands on, includ-

ing 230 locomoiives of the heavier tyjie,

and alxjut 13,000 of the lighter type, be-

sides 71,000 open and 20,000 covered cars.

sii,Ki:.\iii;ui';i) .\mi:kicans

of the .Mlies, Germany should have de-

livered 2,000 locomotives and 50,000 cars

in ten days. The new terms agreed on

as to the extension of the armistice are

giving opportunities to get easier terms

in the question of delivery. Beginning

on January 16, KX) locomotives were to

be delivered daily The number of full

cars, 12,000 baggage cars, and 459,000

freight cars. The remaining locomotives

and cars were lost in consequence of the

war, or are in occupied districts, or in

allied or foreign countries. Locomotives

that require repairs figured from 30 to .50

per cent, of the total. That was due to

the strain put iii)i>ii them liy the war.
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Tlic factories and roundhouses were not

altogether to blame for the delay. The

numerous strikes and reduced eflicicncy

have made it impossible to accomplish the

work .l.maiuUiI. The rolliii- .look wa>

structcd all branches lo reduce trallic 50

per cent. The manner of fulfdlinK this

instruction is left to the direction of the

branches. It has also been enacted that

v.o fine can use the railways without a

R.MLROAD YARDS AT COBLENZ WIIERK
SURRENDEREP TO ANt

GKRMAN LOCOMOTIXES ARE BEING
KRICAN ENGINEERS.

Still further reduced through the necessi-

ties of demobilization, and the return of

prisoners.

The Germans took from the Belgians and

French the rolling stock of a lighter type

than those in use in Germany, the latter

having freight cars usually of a much

larger tonnage than those of their neigh-

bors. In 1912 it was noted that only

about 45 per cent, of Belgian cars pos-

sessed a tonnage capacity of 15 tons or

more, whereas 85 per cent, of German

cars have this capacity. In the restitu-

tion therefore the Germans are justly

called upon to give more than they got.

It must also be remembered that a not

inconsiderable proportion of the rollius

stock to be delivered was already in the

hands of the Allies, as the Germans in

their haste to get towards the Rhine left

over 2,000 locomotives and nearly 100,-

000 cars in the districts since occupied

by the Allied armies.

Meanwhile the work of repairs and

transfer have been going on as rapidly

as possible. The Allies arc extremely

strict in seeing that the repairs arc prop-

erly done, .\merican engineers have a

preference in this work of inspection.

The German working gangs are divided

into three shifts in both the railway and

private shops. Both the military and

passenger traffic in Germany have been

much impeded by the shortage of skilled

men to attend to the running repairs and

the operating of the locomotives. The
Gcrnia;) railwav authorities have in-

special permit. This restriction has not

been applied to the city of Berlin, but it

may become necessary to insist upon a

travel permit even there.

Cohlcnz has, so far. been the principal

ihe near future both France and Belgium

will find that their locomotives and roll-

ing stock arc in better condition than

before Ihe war. To these repaired loco-

motives, of course, are added the fine

equipment furnished by the .\merican

and other manufacturers.

The damages to the railroads generally,

and the bridges particularly, in the de-

\aslatcd region cannot be so speedily re-

paired, but they arc also being repaired

as rapidly as the limited means and ma-

terial will permit, and will be settled for

in the final accounting, so that what the

Germans cannot replace they will have

to pay for. The transportation condi-

tions in France are lieing re-established

with a degree of rapidity that is admir-

able, the assistance of the .American and

British engineers being of great service

in the emergency, so that nonnal condi-

tions will be resumed in the war-stricken

zones long before conditions e'lually ser-

viceable will be accomplished in Ger-

many.

Our last illustration is a reproduction

of a photograph of the staff of German

engineers in charge of repairing the

German locomotives that are being sur-

rendered to the .American engineers in

keeping with the terms of the extended

armistice. The view was taken at Cob-

lenz, where the great bulk of the loco-

motives are being repaired. Some may
think that they would not care to be seen

in this bunch who must inwardly have

been thinking their own thoughts natu-

rally arisins: from the sad experience of

STAFF OF GERMAN ENGINEERS IN CHARGE OF REFAIRING GERMAN
LOCOMOTIVES SURRENDERED TO THE AMERICANS.

receiving station for the repairs and passing through such a valley of humilia-

transfer of the locomotives, which are tion, but there seems to be a supreme

not only carefully inspected by the Allied element of vanity in the Prussianized

authorities, but are given trial trips be- German mind that enables them to wrap
fore being accepted. The same thorough themselves in a mantle of self-com-

inspection is made of the cars, so that in placency under any condition.
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The Necessity of Better Facilities for Car Repairs

Proper Repairs Impossible Under Present Conditions

An interesting discussion followed the ing stock of the New York Central, stated serviceable if suitable for any kind of

address of J. J. Tatum. general supervi-

sor of car repairs, L^nited States railroad

administration, at a recent meeting of the

Central Railway Club, on the subject of

"Unification of Inspection and Mainte-

nance of Car Equipment." In the course

of his remarks Mr. Tatum stated that

"the necessity requiring certain things be-

ing done and issuing instructions to do

them does not always mean they will be

done, or that the instructions issued will

be complied with. There is something

more to be done than to only realize the

necessity of doing things and issuing the

instructions. The men in charge should

be capable of not only issuing instruction?

but capable of knowing when instructions

are being complied with. They should

also be capable to the extent of knowing

liow to issue workable instructions and

to select men who are capable of com-

plying with their instructions. When se-

lecting a man as Foreman Car Inspector

or a Leading Inspector, it should be

known that the man selected is not only

capable of inspecting a car and know-

when it is properly inspected, but he

should be as well capable of selecting

men as Inspectors who are able to in-

spect cars properly.

"It should be considered just as serious

and dangerous for one to remove a shop

card from a defective car and permit it

to go into service without necessarj' re-

pairs being made, or permit a car to eo

into service with shop card on it, without

repairs being made, as it would be for one

to change a red signal to white, before

that in his opinion "the car department

is not recognized by some as important

as it should be. It is not generally known

that the car department spends to main-

tain its equipment many millions a year

more than the locomotive department. In

1917 the New York Central locomotive

department spent about eight millions

—

the car department more than 17 millions.

The car department, you can see, demands

the best talent that can be gotten in su-

pervision."

In speaking of the Master Car Build-

ers' Association, Mr. Brazier said: "This

is one of the oldest railroad associations

there is in this country. It has done

many important things, made laws re-

garding rules of interchange and created

a good feeling among railroad men equally

as well, if not more so, than any other

organization. It is a well known fact that

the M. C. B. Association, which has been

in existence for over SO years, and which

has done so much for the standardizing

of the equipment of the country, and its

rules of interchange have been the means

of moving freight promptly, yet many of

the M. C. B. Rules were not mandatory

but recommendatory. What was the re-

sult? Take for illustration the applica-

tion of ladders on freight equipment

:

The M. C. B. Rules distinctly stated that

lading, and are supposed to be in condi-

tion to be accepted at Chicago for load-

ing,, necessary repairs being made by the

line loading them if required for grain.

Chicago tells us few cars reach there

that are not in bad order, and they re-

fuse cars for all defects that cannot be

repaired on running repair track. Buf-

falo claims that about all bad order cars

come from Chicago. We had an inter-

pretation in Buffalo that a car that was
fit for loading with sewer pipe, brick, or

anything of that kind, would be consid-

ered a safe and serviceable car, and if a

road had an order in for some cars for

grain it was up to them to take that car

and put it in condition for grain. We
have worked for some time on this prin-

ciple, and have had considerable trouble

with it, and that is one of the things I

would like to have cleared up.

"Referring to the rules for examination

of inspectors. The Master Car Builders

have established a rule for that, I believe,

that should be used instead of the heads

of the car departments on various roads

making their own or different rules."

.\. R. .\yers stated that "periodic gen-

eral repairs on locomotives was absolute-

ly necessary for proper service. In car

repairs, on the contrar>-, that particular

feature had been overlooked. Thev al-

the ladders (preferably) should be on most never get a general repair. There

the left-hand comer and 85 per cent, of are not car repairers enough in the coun-

the railroads of this country followed the

M. C. B. recommendatorj' practice and

placed their ladders on the left side, while

15 per cent, placed their ladders on the

right, or as far from the left side as they

try to repair all the cars that the inspec-

tors would cut out when they ought to be

cut out. We could not railroad a day if

we did this. It is practically an impos-

sible proposition. I do not mean that

an approaching train, without knowing could, so as not to be in accord with the there is no way of getting on top of it.

whether or not the block into which the

train is to move is safe and clear. In my
opinion, one act is just as serious and

just as liable to cause disaster as the

other.

"Therefore, Mr. Railroad Manager, it

is with you to see to it that your Car

Inspectors are .given your trains to in-

spect, with the time to make needed in-

spection and repairs. If this is not done

85 per cent.

"My suggestion would be that inspec-

tors visiting all the railroads and looking

after reports of reducing the number of

so-called bad order cars, pay more atten-

tion to the upkeep of the equipment—to
see and know that the work is done on

cars, whether it be air brakes or other

repairs, that they are done in a workman-

like manner and the practice of passing

but primarily that we must follow out

policy of general overhauling and chang-

ing of standard construction of certain

kinds of cars.

"It occurs to me that the final solution

of the car problem is to have the various

roads, acting on the basis of the Admin-

istration circular, develop detailed sched-

ules for overhauling and applying better-

ments to certain groups of cars that they

you should be responsible for the failure ears along from one road to another, hit own and know are in defective condition

of such cars not given the needed inspec-

tion, and not the head of the Car De-

partment or his Inspector. It also lies

with you to see that the Car Inspector's

action, when shopping a car out for re-

pairs, is given your full support, to the

extent that should anyone remove a shop

card from a defec'ive car and permit it

to go into service before necessary re-

pairs are made, or place car in service

with shop card on it, such person should

be relieved from the service for the good

and safety of all concerned."

F W. Brarier, Superintendent of roll-

or miss, should be stopped.'

R. S. Miller, Master Car Builder of the

Nickel Plate, referring to the unification

of inspection and repairs, stated that he

"would like to have clear instruction as

;o the serviceable car. We have had two
or three interpretations of what a ser-

viceable ear is that are different, one or

I wo of which came from Washington, and

others from other sources. If we could

get a clarified interpretation of what a

serviceable car is, we would then be in a

position to handle our joint inspection

and of weak design ; they know where

these cars are defective and they are the

ones to take them back, not one or two

at a time for repair, but by the hundreds.

Then you will get your inspection and re-

pair forces to the point where they won't

be up against the defective construction

of a car in the first place ; they will only

have to contend with ordinary running

repairs, such as hose and air brakes and

couplers and certain other things, and

they will be in a position to cut the cars

out when they become defective and get

belter. At BuflFalo, cars are considered the equipment back in service promptly.'
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Mikado Type Locomotives for the Atlantic Coast

Line Railroad

The Atlantic Coast Line has recently

placed in service ten Mikado type loco-

motives, which were built by the Bald-

win Locomotive Works. These locomo-

tives, designated as Class M-2, present

an interesting contrast to the Class M-1
Mikados, which were built for this line

by The Baldwin Locomotive Works in

1911. A comparison of the leading di-

mensions of Classes M-1 and M-2 is as

follows

:

Drivers, Stcim (Irate
Class. Cylimlcrs. Diain. Pressure, .\rea.
M-1 22x30 ins, 56 ^^ ins. I»5 ll>s. 54 s<i, ft,

M-2 27x30 ins. 63 ins. 200 lbs, 73.4 sq.ft.

Water Super- VVeiijht Weight
Heating heating c-n Total Tractive
Surface. Surface. Drivers. Engine. Force.

3,666 ... 183,650 233.450 40,400
3,306 742 223,200 280.700 59.000

The relatively small total heating sur-

face of Class M-2 is due to the fact these

locomotives have combustion chambers

with tubes 16 ft. 6 ins. long, while Class

M-1, without a combustion chamber, has

tubes 20 fl. in, lonj;. Tin- increased

tire-door seam. The arch-tubes, five in

number, arc welded into the sheets, and

the boiler tubes arc welded into the back

lube-sheet. Six combustion tubes are

placed in each side of the firebox. The
ash pan has two hoppers, and is of the

\Vinc self-dumping type, which is stand-

ard on this mad. The firebox is power-

operated. Flexible stays are largely used

in the water spaces, and the front end of

the combustion chamber crown is sup-

ported on five rows of Baldwin expansion

stays.

Tlie boiler barrel is built with a conical

course, which increases the shell diam-

eter from 78 ins. at the front end to 88jl.

ins. at the dome ring. The dome is of

pressed steel, in one piece ; and it con-

tains a Rushton throttle wiih auxiliary

drifting valve.

The cylinders are fitted with gun iron

bushings, and the distribution is controlled

by 12-in. piston valvrs. These have

cast steel side frames and rolled slecl

wheels.

These locomotives embody, as far as

practicable, details which interchange

with those of other types of locomotives

on the Coast Line, Further particulars

in regard to the dimensions are as fol-

lows:

Gauge, 4 ft. H"j ins,: cylinders, 27 ins.

by 30 ins. : valves, piston, 12 ins. diam.

Boiler, type, conical : diameter, 78 ins.

;

thickness of sheets, ^ in. and ^ in.

;

working pressure, 200 lbs. ; fuel, soft

coal ; staying, radial. Firebox, material,

steel; length. 120'i ins,: width. 88 ins.:

depth, front, 85 ins, ; depth, back, 76^4

ins. ; thickness of sheets, sides, H 'n.

;

thickness of sheets, back, J^ in. ; thick-

ness of sheets, crown, J^ in. ; thick-

ness of sheets, tube, % in, Walcr
space, front. Sins. : sides, 5 ins. ; back,

5 ins. Tubes, diameter, 5J^ ins. and

2 ins, : material. ~tccl ; ihickncss. .^V^
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The Development of the Locomotive

In the course of a paper read before

the members of the New York Railroad

Club on the subject of "The Contribution

of the Engineers of the Railway Supply

and Equipment Companies Towards In-

creasing the Efficiency and Capacity of

Railway Operation," by W. E. Wood-
ward, vice-president Lima Locomotive

Company, in referring to the develop-

ment of the locomotive, he said that "no

branch of the railroad engineering has

had a more noteworthy advance than lo-

comotive designing, and probably a

greater number of individual organiza-

tions contributed to the results than in

any other field of railroad work. This

development is the best example of a

group of supply and equipment compa-

nies working together to refine and per-

fect one of the most essential elements in

railroad operation. To the locomotive

builder belongs the credit for improved

designs and increased capacity of locomo-

tives as a whple. To them is also due

the credit for starting some of the im-

provements made for increased capacity

and for improved economy. But to the

supply concerns is due a large degree of

credit for the patience and courage which

have been required to put many individ-

ual improvements in the positions which

they now occupy

"Beginning a few years ago with such

accessories as injectors, lubricators and

headlights, the equipment companies have

gradually extended the list until we now
find fields of activities which are entirely

specialized and ihe Inocmotive builders

and the railways turn to the engineering

lalcnt in these fields for their advice and

recommendations. In certain lines en-

tirely new developments have been pro-

jected and carried out by the supply and

equipment companies, as for example, the

locomotive stoker, and the use of pulver-

ized fuel. Thus we have come to see the

supply and equipment companies no lon-

ger simply building and selling accesso-

ries, hut occupying a much broader and

more impf)rtant field. .As evidence of this

it is only necessary to point out that some
of the railway supply concerns have spent

enormous sums of money to build up fine

engineering organizations, with a view

not only to refine their developments to

ihc very highest degree, but also to for-

ward the art from an entirely scientific

siandpoint. There is a question whether

Ihc public appreciates the spirit and en-

ergy back of the majority of these large

supply companies which have made for

better engineering and have been most

important in bringing about the develop-

ments of which I speak. .\ny adequate

consideration, therefore, of locomotive de-

velopments must recognize the contribu-

tion of the engineers of these companies.

Both the builders and the supply compa-

nies have been working towards one end

;

increased safety of operation ; improved

efficiency and greater capacity for our

locomotives.

"A measure of what has been accom-

plished is a history of locomotive devel-

opments in the past few years. You are

all familiar with the advances in the size,

weights and tractive power of locomo-

tives. The thing, however, which we
want to remember is what these larger

sizes mean as an engineering develop-

ment. They do not simply stand for so

many pounds more of metal in the ma-
chines, so much larger boiler, or so many
inches more cylinder diameter; weights

of typical passenger locomotives have in-

creased SO to 75 per cent, since 1900 and

freight engines in about the same propor-

tion. Such advances would have been out

of the question, had it not been possible

to have taken advantage of engineering

developments effecting increased econo-

mies which have more than kept pace

with the increase in the size of the en-

gines. Perhaps it would be more accu-

rate to say that the engineering develop-

ments in the past few years have effected

such economy of operation as to make
possible these increases in size. This is

the real measure of the advance and it

is due to the combined engineering expe-

rience and work of the supply and equip-

ment companies and the locomotive

builders.

"Let me illustrate my statement by

some test plant figures obtained from a

Kood design oi Consolidation locomotive

built about 1904, and a modern design of

Mikado locomotive built in 1915. We may
regard 5,000 pounds of coal an hour as

about the limit of a fireman for continu-

ous work— I will take this as a basis for

comparison. The Consolidation required

4,700 pounds of coal per hour to obtain

an output of 1.050 horse-power, and this

was about the limit of the engine. With
the same amount of coal, the Mikado en-

gine produces 1.900 horse-power. The
Mikado delivered almost twice as much
horse-power as the Consolidation for the

same amount of coal and human energy.

These are actual test plant figures, but

the every-day experience of the railway

man bears them out. It is because of

this that railroads recognize that it pays

to scrap light and obsolete locomotives

or to reconstruct them on modern lines

using the refinements and developments

which have brought about these improve-

ments.

"This class of developments can be

grouped under three general heads : Im-

provements affecting combustion of the

fuel, steam generation, and cylinder per-

formance. Under the heading of fuel

combustion are : the introduction of wide

fireboxes with grate areas sufficiently

large to keep the rate of combustion

within economical figures. Making pro-

vision of proper air openings into the

ash pan; an item which was for many
years given little attention, but one of

vital importance. A better knowledge of

the principles of combustion which has

led to the wide use of the brick arch and
the proper proportioning of combustion

spaces to grate area ; the latter item in-

volving the use of combustion chambers.

Better draft conditions largely made pos-

sible by the use of outside steam pipes

which came in with the superheater. Also

improved front ends, stack and nozzle de-

signs.

"Steam generation: Greater care in

proportioning boilers to suit the cylin-

der horse-power. The boilers of many
older locomotives under normal operat-

ing conditions were overtaxed and were
consequently inefficient. Improved de-

sign of water spaces which insure good
circulation of water in the boiler, in

which result arch tubes arc a material

help. A better understanding of the rela-

tion of tube lengths to diameters which

Ihas eliminated inefficient tube heating

surface and promoted the use of combus-
tion chambers. Feed water heating, which
is just now being introduced upon locomo-

tives, the saving from which is now being

carefully estimated.

"Cylinder performance : Superheating,

the most important single element in the

list. The introduction of Mallet locomo-

tives, which superheating aided very ma-
terially in bringing into favor. Valves

and valve motions. .Also better propor-

tions of steam and exhaust passages, par-

ticularly the latter.

"The importance of these improvements

is evident by the following figures taken

from the same engines as mentioned

above. For every 5.000 pounds of coal

the boiler of the typical Consolidation of

1901 delivered to the cylinders 26,000

pounds of steam. The Mikado locomo-

tive, for the same amount of coal deliv-

ered 38.000 pounds of steam. The Con-
solidation locomotive to develop 1.050

horse-power in the cylinders required 26,-

000 pounds of steam per hour, whereas

the Mikado developed the same horse-

power with only 19,000 pounds of steam.

"Even with these improvements there

was a well-defined limit to locomotive

capacity set by the physical limitations of

the fireman. The stoker and pulverized

fuel gave the answer. Roth of these de-

velopments have had and will have a far-

reaching influence on locomotive designs.

They have made possible sizes of locomo-

tives not thought of before their intro-

duction. .At no distant date the impor-
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tancc of pulverized fuel will become more

evident as this country is forced to prac-

tice greater coal conservation.

"Locomotives having a tractive power

of 147,000 pounds compound and 176,000

pounds simple have been built and sev-

eral designs are in operation in road ser-

vice having a tractive power of over 100,-

000 pounds. Such work calls for coal,

the demand at times running as high as

12,000 pounds per hour. Locmolives of

the later class are hauling 3.100-ton trains

over a division of 113 miles having 12

per cent, grades at an average running

speed of 18.7 miles per hour. These fig-

ures prove better than any amount of

argument the vital importance of the

stoker on locomotive design and the pos-

sibilities of pulverized fuel.

"Along with these developments, di-

rectly effecting economy of operation and

increased capacity, comes another class

of improvements no less important, i. e.,

those which aim at increasing the safety

and ease of operation and reducing the

maintenance. Many developments in this

class also more or less directly improve

the economy of operation. Kor example,

power reverse gears which permit the en-

gineman easily to adjust the cut-off at

any speed, while with the old style of re-

verse gear he would not dare to make a

change. Who in this room would care

to unlatch ihe reverse lever of a big Pa-

cific type locomotive at 60 miles per hour?

Also, automatic firedoors and grate shak-

ers, contribute directly to improving the

firing conditions and thus promote the

economy of coal. In the safety class of

developments may be mentioned electric

headlights, improved connection between

engine and tender, flexible staybolts, bell

ringers, low water alarms, water glasses

and improved cab fittings. In the class

directly effecting maintenance are im-

proved lubrication for cylinders and jour-

nals, self-adjusting driving box wedges,

throttles, drifting valves and the applica-

tion of cast steel parts. The use of cast

steel has been extended to cover many
elements in the locomotive which were

previously built up of a number of parts,

for example, truck frames, both engine

and tender, engine frame cradles, tender

New Design of Storage Tanks
As is well known, the use of a storage

imit for gasoline and signal oil in limited

quantities is not new, but the demand for

improved storage facilities has resulted in

the development of a new storage unit

which bids fair to come into general use.

As shown in the accompanying drawing,

the unit consists of a cylindrical, welded

storage tank of minimum diameter of 36

ins,, on which is mounted a dome 18 ins.

in diameter and 2 ft. 9 ins. high. The

dome contains fill and discharge pipes and

a pump. The dome protrudes 6 ins. above

the surface of the ground. The remainder

of the apparatus is placed underground.

The fact that the unit saves time, pre-

vents waste and at the same time elimi-

rates danger of disastrous fire or explo-

sion, is what chiefly commends it to rail-

way officials. The increase in the use of

gasoline motor cars and gasoline engine

driven air compressors for tie-tamping

machines makes improved storage facili-

ties imperative, and it was to meet this

increase that engineers of the Wm. Graver

Tank Works, Chicago, designed the unit.

The safety feature is one that will ap-

peal strongly to the railroads. The use

of the container has already been found to

be a long step towards the reduction of

fire risk. Toward this aim it may be

stated that the tank is filled through a

IJ-^-in. pipe and is discharged by a pump

through a }i-m. pipe which telescopes

in a 1^-in. pipe. This enables the oper-

ator to draw out the discharge pipe to a

height convenient for filling a can or pail.

When not in use the discharge pipe is

turned down into the open end of the fill

pipe. Where desired a hose attachment

frames and bum|)ers and even the two

main engine frames have been made in

one casting. Cast steel cylinders were

produced some time ago. This extended

use of cast steel is not only working to-

wards the betterment of maintenance on

account of the reduction in the number of

parts and connections, but also means a

saving of weight. Every pound of mate-

rial which can be taken out of the run-

ning gear goes into the boiler where it

is of the maximum use.

".^bout 1900 apparently the limit of

permissible rigid driving wheel base had

been reached and progress by the addi-

tion of driving wheels seemed slopped.

This was met in two ways ; by the ar-

ticulated locomotive and by the lateral

motion driving box used with engine

trucks capable of large displacements, but

with sufficient resistance properly to guide

the heaviest engines.

"Thus one by one limitations have been

removed, and one by one new elements

effecting economy of operation, promot-

ing safety or reducing maintenance have

been introduced.'

DETAILS OF NEW DESIGN OF STORAGE
TANK.

for the fill pipe is provided, the hose coil-

ing into the dome when not in use.

The industrial organii:ation of Norway
was in full swing before the war, and

the profits from shipping and fisheries

have supplied capital for further develop-

ment. Large factories have been built

for producing carbide, cyanamide and

nitrates. Electro steel works have been

built at Lyster. Nine hundred thousand

horsepower are available in the southern

part of the Bergenhus district and a

single waterfall in the northern part of

the same district can yield 250.000 horse-

power.

No systematic exploitation of water-

power has yet been made, as part is used

hy large industrial companies, and part

by municipalities or individuals, for

lighting, heating and power, especially for

flour mills and agricultural machinery.

Large quantities of electrical energy may
be required for electric agriculture as

promising results have been obtained, and

.^till more is required for electrification of

the railways. There are proposals for

using electricity for the local shipping.

Several districts have lately shown an in-

creasing interest for the utilization of

v/aterfalls and have, in many cases, de-

rided to reserve the power for small in-

dustries, agriculture and for illumination.

There can be no doubt that a carefully

planned exploitation of the large water

power available would make Norway a

richer and more densely populated

country.

Water Power in Sweden.

Sufficient water-falls exist in western

Norway to produce energy amounting to

many million horsepower, and districts

which were formerly considered barren

and poor have suddenly become wealthy.

Cleaning Steel.

Rub rusty steel with emery paper dipped

in turpentine to remove rust. Polish with

a fresh piece of emery paper and the re-

sult will be satisfactory.



May, 1919 RAILWAY AND LOCOMOTIVE ENGINEERING 135

The Assembling and Adjusting of the Walsehaerts

Locomotive Valve Gear

Last month we took the opportunity to

call attention to the growing popularity

of the Baker valve gear and furnished a

few particulars in regard to its construc-

tion and adjustment, with a summary of

added data in regard to the methods of

treatment in case of breakages. We are

already in receipt of letters of approval

from a number of our readers in regard

to the educational features of our work,

and, while it is almost impossible to avoid

lepetition in such matters, it must be re-

membered that there is a constantly grow-

ing class of young men coming into the

lailroad service who are in need of in-

struction in matters that may be more or

less familiar to the older and more expe-

rienced railroad man.

In this connection it occurs to us that

some reference to the Walsehaerts valve

ous parts are, properly speaking, the work

of the constructing engineer, it is safe

also to assume that they are nearly al-

ways correct, and it only remains for-

the skilled mechanic to continue in the

^ame spirit of exactness supplementing

the work of the constructing engineer,

whose work being merely on paper, is

easily rectified, while the parts in the

hands of the mechanic being of more sub-

stantial material is not so easily changed,

although the actual need of e.xactness is

equally great, requiring that all parts

should be checked and placed in position

as shown in the blue prints.

The locomotive should be leveled and

the saddle on main driving box should

be blocked upon frame the distance about

what the engine would settle when in

ser\^ice : the rollers should be placed un-

(|uadrant may be considered correct.

If too much travel is shown in forward

motion and not enough in back-up mo-
tion, this change should be made by

shortening the long reach rod to suit, or

vice versa; or should one side be shorter

than the opposite side, this should be cor-

rected by changing the radius bar hanger

on Walsehaerts gear. If the total travel

is found to be greater than required

amount, change by moving the stops to-

ward center of the quadrant, or if travel

is found to be less than required amount
add notches to quadrant. When correc-

tions have been made, placf reverse bar

in center of the quadrant thus placing

the valve gear neutral ; roll wheels for-

ward, marking travel of the valve on the

valve rod (this travel indicates constant

lead and lap of valve). While getting

WALSCHAEKTS V.M.VE GEAR APPLIED TO LOCOMOTIVE.

gear might be appropriate at this time.

Such information was eagerly sought for

when the valve gear came into popular

favor, and there is a perennial interest in

this particular part of the mechanism of

the modern locomotive. The importance

of its exact construction and the main-

tenance of its correct adjustment cannot

be overestimated. Its effect on the in-

crease of motive power and the saving

of fuel has been shown to be of surpass-

ing importance, and hence it is the duty of

every railroad man engaged in the run-

ning and management of the steam en-

gine to familiari;^e himself with the de-

tails referred to, but to endeaver to keep

in the forefront of such knowledge as

may come from the gathered experience

of others.

Assuming that the details of the vari-

dcr the main wheels and should be ad-

justed so that the main driving boxes are

up against the spring saddle so the ten-

sion will hold main journal in place in

driving boxes.

The reverse bar should be put into the

next to last notch in forward motion

( this extra notch to allow for the ex-

pansion), the wheels should be rolled for-

ward to get the full travel of the valves

and also to get crosshead travel. The
main rod should be corrected to proper

length, then place reverse bar in the last

notch in back-up position, then roll wheel

backward, get full travel of valves and

[irove travel of the crosshead (this to

be used when proving cut-off). Combine

the forward and backward travel on each

side, and if found to be the correct

?.moinil. this would indicate that the

this travel the dead center should be

taken. On each dead center a tram should

be placed in the center of eccentric rod

bolt at links and a mark made on guide,

if the mark made by tram when engine

is on forward center is ahead of one

made when engine is on backward cen-

ter, the eccentric should be moved to-

ward center of driving axle until tram

point is in middle of the two points on

guide. If mark made by tram when en-

gine is on forward center is back of one

made when engine is on backward center,

eccentric should be moved from center of

driving axle until tram point is in middle

of two points on guide. The openings of

valve should now be taken arid checked

with the lead and lap travel and if found

out of center, valve stem should be cor-

rected, making lead equal on each end.



136 RAILWAY AND LOCOMOTIVE ENGINEEKLNG May, 1919

Place reverse l)ar in next to last notch

in quadrant in forward motion, roll

wheels forward and catch each dead cen-

ter, marking the valve stem, place reverse

l.ar in last notch in backward motion,

catch each dead center, marking ihc valve

stem, change eccentric rod to divide

n'arks made on valve stem.

Thf ralio of clianRe on the Walschaerts

\) ^ Yl", Forward Motion 'Wf A

(-£-^^ V a'\ Backward Motion A\^^' 33
\ - ^~^^-.- ^.-—y -^ yA

FIG. I

valve gear is (valve travel divided into

diameter of circle of eccentric ; example.

\alve travel is 6 inches, diameter 18

inches. Ratio 3 to 1) 3 to 1.

Prove engine by catching on each cen-

ter in both ditections. Place reverse bar

ill 10th notch of quadrant in forward mo-

tion, roll wheels forward. When tram

points are on line of valve opening, slop

rolling and measure distance between

cross-head and travel, mark on guide,

marking this distance down some con-

venient place, doing this on all points of

both forward and backward motion. If

forward motion on right side totals 36

ins. (that is if back end is 19 ins. and

front end 17 ins.) and left side totals 34

ins., this should be corrected by length-

ening radius l)ar hanger on the Wal-

schaerts gear on left side.

As before slated, the back end is 19

ins. and front 17 ins.; corrections should

be made by lengthening eccentric rod

(mark valve stem and guide at cross-

head, then move crosshead 1 in., and mark

valve stem; if found that valve stem has

moved 1/16 in. to the crosshead's 1 in.,

this will be the proper ratio—3/16 in.

Ii may be added that these general in-

structions refer to locomotives having

inside steam admission.

It may be well to remember that among

the earlier locomotives equipped with this

valve gear there was not that degree of

nicety in setting the eccentric crank which

now obtains. Neither was the correct

length of the main rod always maintained

to a wilderness of problems that are diffi-

cult, if not impossible, of solution.

It will also be observed that, no mat-

ter how much care may have been taken

in the construction and assembling of

the parts, slight variations will manifest

themselves in the valve openings and with

that peculiar aptitude to an increase in

error in mechanism as well as in all other

things, the variations from the exact point

desired will generally show some increase

after the locomotive has been in service

a short lime. This is to l)e expected, as

the bearings naturally adjust themselves

to the line of least resistance, the high

tension and constant reversions of pres-

sures on the slightly flexible mechanism

show their inevitable result at the ex-

treme end of the moving parts, and af-

fect the valve openings. In the event of

a slight increase or diminution of valve

opening at cither front or back steam

ports, nearly all valves of the piston va-

riety are adjustable by the use of liners

in the valve stem. This, of course, neces-

sitates the removal of the valve to insert

or withdraw the liners required to equal-

ize the position of the valve.

After this has been accomplished, as-

suming that there is a variation between

the amount of valve opening on the for-

ward and backward motions and suppos-

ing that the engine is on the forward dead

Ai VForward Motion Ai V

^i VBackwardMotion -i\4. K_

FIG. 3

Kjf \ Forward Motion H VA^ ..

y^''\ Backward Motion +1 VA' '-.

FIG. 2

with that degree of exactitude which is

very essential to the proper position of

the valve. The location of the eccentric

crank at right angles to the main crank,

and the maintenance of the main rod at

the length specified by the constructing

engineers are prime requisites, and any

departure from the exact position of the

former or the length of the latter leads

the valve. The exact ratio can be deter-

mined by measuring the distance from

the central stud upon which the link oscil-

lates to the center of the link block, and

supposing this distance to be nine inches,

then measuring the distance from the

central stud to the center of the link arm

connection with the eccentric rod, and

supposing that to be eighteen inches, it

center on the left side and the amount

of lead or opening of the valve should

be increased, the valve must necessarily

be drawn back toward the link. If the

engine is in the forward motion with the

link block in the l>ottom of the link this

will necessitate a shortening of the ec-

centric rod. and on removing the pin con-

necting the forward end of the eccentric

rod from the link arm, allowing the rod

to remain in position, and moving the

valve the required distance, it will be seen

by the variation in the edges of the hole

in the link arm from that of the eccentric

rod how much the eccentric rod would

require to be shortened.

This method, however, is not entirely

to be depended upon, as there is always

some lost motion both in the valve and

radius rod connection, as well as in the

central pivot upon which the link is sus-

pended. These, in addition to the link

block, would admit of a slight movement

backward or forward of the extreme

point of the link arm without showing

any motion of the valve. Generally speak-

ing, the eccentric rod would require to

be shortened at least twice as much as

the amount required in the opening of

will thus be seen that the eccentric rod

must be shortened twice the amount that

we desire to move the valve or increase

the opening the required amount.

While these may properly be ranked

among the simpler problems arising in

the necessities of rectifying the Wal-

schaerts valve gear, it more frequently

happens that the variations arising both

in the original adjustment and the sub-

sequent discoveries are of a more intri-

cate kind, and for the better and fuller

elucidation of valve conditions in actual

practice some diagrams are appended that

have been taken by experienced me-

chanics in leading locomotive shops : The

dots on the diagrams represent prick

punch marks on the left side valve stem

marked by a suitable valve tram from

some convenient point and showing the

exact point of valve opening with out-

side admission. The adjacent lines show

the irregularities in the lead when the

engine is on the dead centers. Giving

our attention to Fig. 1, it will be noticed

that in order to nearly square the lead,

the valve must be moved M in ahead in

the forward motion, and on the back mo-

tion it must be moved 3/16 in. ahead. As

the errors in the two motions occur in

the same direction, it follows that the

greater one partially neutralizes the effect

of the lesser, and that the combined aver-

age error will be the difference between

the two, that is: 3/16 in. minus % in.

equal 1/16 average error. In order to di-

^H ;|V Forward Motion •\h\r

i
''

\.
.j<\^ VBackward Motion *|;|h^

FIG. 5

vide this average error of 1/16 in. equally

about a central point, it will be necessary

to move the valve one-half this amount,

CI 1/32 in., in this case 1/32 in. back

in the forward motion. The eccentric

rod must be shortened 1/16 in., in the

proportion of two to one, to move the

valve this distance. The markings on

the stem will then show as in Fig. 2.
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The forward and backward motions

having thus been equalized, it only re-

mains to square the lead for the front

and back for both openings. This can

be accomplished by lengthening the radius

rod S/32 in., the difference between the

two openings, and the valve openings will

be equalized as shown in Fig. 3.

It should be constantly borne in mind

that other details of the gear should be

observed, as, for instance, the exact

length of the reach rod, which should be

such as to bring the link block at equal

distances from the central point of sus-

pension when the reverse lever is in either

the extreme front or back notches. Any
marked variation from this equalizing of

the link block with its attached radius

rod necessarily affects the location of the

valve, and the aptitude to look for reme-

dies in the wrong direction would only

lead to further error.

Referring further to valve markings

that may show a more complex variety

of markings than in the foregoing, as-

suming that the tram markings may show
as in Fig. 4, it will be observed that the

errors occur in opposite directions, and

consequently any change in the valve

liners would merely augment the error.

The combined, or average, error equals

'/i in., and to divide this error equally

about a centra! point it will be necessary

ic move the valve one-half the amount,

or, in this case, % in. ahead in the for-

ward motion. This will necessitate a

lengthening of the eccentric rod 54 in- '"

order to move the valve 'A in. The mark-

ings will then show as in Fig. 5. In order

to square the openings as before it sim-

ply remains to move the valve ahead 1/16

in., and this may be done as already de-

scribed in the previous experiment by

lengthening the radius rod 1/16 in.

From the foregoing it will be ovserved

that the errors in forward and backward

motion are equalized by changing the

length of the eccentric rod ; and the lead

can then be squared by changing the

length of the radius rod the necessary

amount as has been already described.

It may be added, in conclusion, that

while these changes may occasion de-

partures from the exact dimensions pre-

sented in the blue prints usually fur-

nished by the constructors, they do not

materially affect the organic structure or

action of the valves, but merely tend to

aid in rectifying the variations in the

mechanism where circular motion is

changed into linear motion, and at best

are merely hints in the direction of at-

taining that degree of exactitude essen-

tial in the economic use of steam. Ex-
perience, at best, is slow in the complete

mastery of any art, and it will be found

that even guided by the experience of

others, all approaches to perfection are

always difficult of accomplishment.

Consumption of Fuel in Freight and Passenger Service

Scarcity of Data a Marked Feature

The Fuel Conservation Section, Division

of Operation, United States Railroad Ad-

ministration, recently issued a resume of

the fuel consumed in freight and pas-

senger service (mixed and special trains

not included), this information set forth

in two separate statements : one covering

the calendar years 1916, 1917 and 1918

compared ; the second statement covering

the last six months of 1917 and 1918 com-

pared.

In making the comparison for the three-

year period, a most unfortunate lack of

operating statistics, more particularly

covering the roads located in the Eastern

and Southern Regional Districts, is shown

by these statements, the great majority of

the roads not compiling gross ton miles

handled in freight train service, making
it impossible to calculate the consump-

tion of coal on the basis of the accepted

unit, the gross ton mile; any attempt to

obtain the average weight of train simi-

larly unobtainable.

In the comparison covering the last six

months of 1917 and 1918, a somewhat
more complete result was made possible

by using in some instances, statistics cov-

ering a four-month, and a five-month

period. The information contained in the

two statements represents the following

percentages of the total mileage of all

the roads controlled by the Railroad Ad-
ministration in the several Regional Dis-

tricts and collected from the available data

secured

:

Last Six

Years Months

1916, 1917 1917

and 1918. and 1918.

Eastern Region

—

Per Cent. Per Cent.

New England District. 36 36

Central District 56 57

Ohio-Indiana District.. 65 65

Total, Eastern Region. 53 54

.Mlegheny Region 66 66

Pocahontas Region 15 15

Southern Region 46 70

Xorthwestern Region ... 67 57

Central Western Region. 97 98

Southwestern Region ... 97 97

(Jrand total, all regions.. 67 74

In making a comparison, we find from

the totals available, that the pounds of

coal per 1,000 gross ton weight miles in-

creased in 1917 over 1916 4.6 per cent;

with a similar increase in passenger con-

sumption on the basis of pounds of coal

per passenger car mile of 4.9 per cent.

During the calendar year 1918, when
taken as a whole, there was a limited im-

provement in the unit fuel consumption.

The fuel used in freight service on a gross

ton mile basis during the year 1918, as

compared with the year 1917, decreasing

but 0.6 per cent; the pounds of coal per

passenger car mile decreasing 0.5 per cent.

This period embraced the extraordinary

severe winter weather suffered in Janu-

ary and February, 1918, when heavy snow-

falls and loaded car congestions occurred

throughout the whole Atlantic Coast

region. This unfortunate condition was
intensified by the wholesale enlistment of

the more skilled railway employes, the

railroads also furnished with what per-

haps represented the worst average quality

of fuel ever placed on locomotives.

Thousands of tons of coal were used to

keep engines alive while standing on con-

gested roundhouse tracks ; this desperate

situation met in some instances by the

unloading of lump coal from cars to the

ground alongside of the freezing locomo-

tives, exposed fires built and maintained

to prevent a complete cessation of round-

house terminal activities.

With the return of something approach-

ing more normal operating conditions,

supplemented by the delivery of a better

grade of coal, and reinforced by the efforts

of operating officials along the lines laid

down by the Fuel Conservation Section,

a decrease in the unit consumption of fuel

is shown for every district from which

information was sufficiently complete to

make a total for such regions possible

;

the decrease in fuel consumption reaching

the maximum in the Central District of

the Eastern Region, the roads in this dis-

trict for which information is available

showing an average reduction in freight

unit fuel consumption of 9.2 per cent, and

in passenger train unit consumption of

7.1 per cent, the total reduction in all

regions as shown by available statistics

5.5 per cent in freight train service, and

3.2 per cent in passenger service.
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Bankers Discussing the Railroad Problem
Solution Expected in the Near Future

The solution of the railroad problem

is engaging the ininds of statesmen, rail-

way magnates, editors and bankers. Out

of this maelstrom of forces intellectual

and tinancial some solution should come.

The present pressure is so clamorous for

money that it is well to give the bankers

a hearing. If the security is substantial

the bankers will furnish the needed

funds, and the members of Congress can

take a rest and give other people a rest.

As we proceed to press the bankers are

in session, and Allen B. Forbes, chairman

of the Railway Committee of Investment

Bankers' Association of America, is see-

ing that the bankers are being well taken

care of at the Metropolitan Club.

The committee is composed of seven-

teen bankers. They include W. H. Por-

ter, of J. P. Morgan & Co.; Charles S.

Sabin, Frank A. Vanderlip, who is in

Europe and will be represented by

Charles E. Mitchell, president of the Na-

tional City Company; Otto H. Kahn,

George M. Reynolds and James B. For-

gan, of Chicago; Breckenridgc Jones, of

St. Louis; Robert Winsor and John E.

Oldham, of Boston; A. H. S. Post and

William G. Baker, of Baltimore; George

H. Frazier, of Philadelphia; Warren S.

Hayden, of Cleveland; H. C. McEldow-

ney, of Pittsburg, and Frank B. Ander-

son, of San Francisco.

It is expected that some of the bankers

who will attend will have rather well de-

fined suggestions for solution of the rail-

road problem to lay before the committee.

It is understood that John E. Oldham, of

Merrill, Oldham & Co., of Boston, has

elaborated a scheme for merging all the

railroads into thirteen major systems,

which would be privately owned and

operated. Under the suggested arrange-

ment the New York Central would ab-

sorb all the lines in the Xorlheastern part

of the country e.xcepting the New Haven,

taking in the Boston and Albany, Boston

and Maine, West Shore, Nickel Plate and

others in its zone.

A second group would be formed

around the Pennsylvania, which would

absorb, besides the New Haven, the Dela-

ware and Hudson, the Delaware, Lacka-

wanna and Western and the Erie. .\ third

would embrace the Baltimore and Ohio,

around which would be. grouped the

Reading, Lehigh Valley, Central of New
Jersey, Norfolk and Western and Chesa-

peake and Ohio.

The so-called Hill roads would form

the basis for a group in the Northwest

which would take in the Northern Pacific,

the Great Northern, and the Chicago.

Milwaukee and St. Paul. Further south

the Harriman lines would form a group

with the Union Pacific as its heart. This

would comprise part of the Southern

Pacific system.

In the Southwest, Missouri, Kansas

and Texas, Texas and Pacific, Missouri

Pacilic and other roads would be merged.

Illinois Central would form part of a

Mississippi Valley system. On the At-

lantic coast the Atlantic Coast Line, the

Seaboard Air Line and the Louisville

and Nashville would be merged.

Walker D. Hines, director general of

railroads, has a plan for settling the prob-

lem. This is his plan :

Return the railroads to private owner-

ship, but limit the profits to a certain

percentage—probably 6 per cent.—and

give the government part of all earnings

above that amount.

Create out of the 170 railroads which

the government took over not more than

ten or twelve big new railroad systems.

Make each system a combination of some

strong and some weak roads.

Get a new basis for valuation of the

lines, based partly on their actual physi-

cal worth and partly on their proven

earning power. Give the stock and bond-

holders new stock or bonds in accordance

with the resulting capitalization of the

railroads. Let the government guarantee

to the stockholders a moderate rate of

interest on their investment. Have the

government represented on every board

of directors, and let these government

directors form part of the rate-making

body, whatever it may be (not the present

Interstate Commerce Commission, prob-

ably").

Mr. Hines believes that no more rate

increases will be necessary for the next

twelve months. He also believes that

government operation during the war

was thoroughly justified, that the results

have been about as satisfactory as any

one could expect, and that rates would

have gone a lot higher and service been

poorer under private control. "War con-

ditions would have made private opera-

tion impossible," he says. "If it had been

attempted, the results would have been a

great deal worse than anything which we
have seen."

Mr. Hines will ask the new Congress

tor the $750,000,000 which the last one

failed to appropriate, and a good deal

more. However, not all of this is an

actual loss to the country. About $550,-

000.000 will ultimately be returned to the

government, being paid back out of earn-

ings.

"It is quite natural that the railroads

should make a bad financial showing dur-

ing the first six months of 1919,'' Mr.

Hines declares. "Traffic has been far

under normal, due to a variety of causes,

and operating expense has been far above

normal, due to war causes which still per-

sist. One of these has been the cost of

inexperienced labor. As the experienced

railroad men come back from France to

their old jobs they will help to cut this

cost. It is true that we have increased

the wages of our 2,000.000 employees, but

such increases have been no more—not

as much as a rule—than all sorts of other

industries have given. Even if we hadn't

taken over the lines, the increases were

bound to come. A great proportion of

all railway labor was badly underpaid

before the war. We are even yet equaliz-

ing the increases and stabilizing labor at

a fair level."

F. J. Lisman has a plan. We do not

know Mr. Lisman, but he insists that the

railroads should be returned to their

owners at once, and the railroads are to

be revalued. A careful and fair physical

appraisal is to be made by regional valua-

tion boards of representative character.

(Mr. Lisman thinks the present physical

valuation being undertaken by the gov-

ernment is unduly harsh.) The known

earning capacity of the road is also to

be "capitalized" at a basis of 6 per cent.

Then an average will be struck between

these two sums and will be the valua-

tion of the road (except that if the earn-

ing power can be greatly increased in

the future through expenditures or

otherwise, it may be added in, year by

year, over the period of time required).

If the railroad rates should persistently

show more than 7 per cent profit, the

regional Interstate Commerce Commis-
sion will lower them. If they persistently

show less than 5 per cent profit, the

regional commission will raise them.

The states of the Union would have

no powers to alter rates, and all

railroads would be under federal charter.

If the business men of a community

thought their rates too high, they would

appoint a committee of two to meet with

a similar committee of two from the

railroad, and fight the matter out, with

a fifth man introduced if needed to settle

the matter. Wage disputes would be ar-

bitrated in the same way.

Each company would have nine direc-

tors, five of whom would represent the

stockholders, two the government, and

two the workers. The latter would be

elected only from workers at least ten

years in active service. All terminals

would be used jointly, and terminals

owned privately, not by railroad com-
panies, would be bought and the stock

divided among the companies using" them.

A new United States railroad court of

appeals would also be established that

would be armed with full power to settle

all kinds of disputes.
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War Record of the French Railways

Great as was the work accomplished

by the American railroads in the trans-

portation of men and material during the

v/ar period, and its monumental effect in

bringing to the Allied armies the sudden

victory, it is well to remember that the

French railroads accomplished a still

greater task, and that, too, in the face of

an advancing foe of such colossal propor-

tions and such perfect organization that

it is a man'el in transportation that the

French were able to meet the emergency

with that degree of efficiency that served

to stem the tide of invasion until the Al-

lies had gathered sufficient strength to

drive back the invaders.

The war record of the French railways,

upon which fell the colossal weight of

backing up the French, British, Belgian,

and, to some extent, the Italian armies, in

stemming the Teutonic onslaught, receives

full recognition in two articles by General

ae Lacroix of the French Army in the

last two issues of the Revue des Deux
Mondes. In a sober style, buttressed with

eloquent statistics, the French General

tells how those railways, handicapped by

enormous losses of material through the

German invasion and by the vast increase

of demands on them for transportation

of men, munitions, and food, neverthele--

responded with superb patriotism ami

efficiency to the call of their country in

peril, and, despite constant new tests ami

augmenting difficulties, "delivered the

goods."

The supreme test of French railway

efficiency began on the night of August

2, 1914, when the general mobilization

of the French Army was ordered. At

that hour the railways passed from civil-

ian to military administration and every-

thing was subordinated to the instant

transportation of troops and material to

northern France. The Paris-Lyon-Medi-

terranee system alone, one of the great-

est in France, was obliged, for a period

of 17 days, to provide over 3,000 trains.

Between August 2 and 5 the great Or-

leans system handled 1,500 trains; and,

from .August 2 to 8, the Eastern railway

system, in addition to getting the mo-

bilized men within its territory to their

destinations, had to transport 40.000 for-

eign workmen employed in the mines of

Bricy and Longwy who could not remain

on the frontier exposed to the Germans.

The transportation of a French army

corps at its full war strength requires

in addition to wagon convoys, an aver-

age of 80 trains (with a total of 4,000

cars). The huge mass of French troops

whose instant transfer to their points of

concentration was demanded at mobili-

zation time consisted of forty-two corps.

So tremendous did the glut of traffic

finally become on the lines serving the

north of France that, on August 9, 10,

and 11, 1914, the Eastern company alone

operated an average of 400 trains daily,

the trains running on certain lines on less

than four minutes headway and less than

a mile and a quarter apart. And one

must not forget. General de Lacroix

points out, that even while handling these

huge numbers of French troops, the

French railways were also providing

transportation for the British Army,

which began to land in France on August

7. From the 12th to the 20th, 420 trains

carried 260,000 British soldiers, with all

the accompanying war material, inland

from Boulogne and St. Nazaire without

the slightest hitch.

During all this time of terrific stress,

the French writer reminds the reader, the

railways were working under the serious

handicap caused by the capture of huge

numbers of locomotives and cars bv the

"The French railways had to measure

themselves in speed against the enemy,

who could use the shorter interior lines

for his war transport service."

Through 1915 the strain on the French

railways continued, until, early in 1916,

the railway situation reached a crisis

when the Germans launched their terrific

attack on \'erdun. The enemy's advance

directly menaced the railway through St.

Menehould to \'erdun, and the presence

of the Germans at St. Mihiel cut off Ver-

dun's communications in that direction.

Finally, only one narrow-gauge railway

between Revigny and Souilly was avail-

able for getting men and supplies into the

beleaguered fortress. It was here that

the auto truck came to the rescue, and. by

its admirable services, saved the day.

For the Somme battles of the summer

of 1916 the French railway authorities

not only taxed existing lines to the ut-

most, but. by building many miles of nar-

TVI'K OF I.OCOMOXnE OX THE r.VSTERN R.MLW.-W OF FR.ANCE.

onrushing Germans. Losses from this

cause at the beginning of hostilities

reached a total of 55.000 locomotives and

cars out of a total on the French railways

of 13,800 locomotives and 376,000 cars.

The net loss, however, was reduced to

45,000 by the acquisition of 7,000 Belgian

cars and 3,000 captured German cars.

Hardly had the French railway men

transported the great masses of French

and British troops to the front when the

disastrous battles at Mons-Charleroi and

further east necessitated the great retreat

toward Paris, in which the railways were

again taxed to the uttermost. Besides

carrying enormous numbers of men south-

ward, they had to help in the transfer of

army corps from one end of the line to

points imperiled at the other, while the

prcat operations incident to the battle of

the Marnc and the "race for the sea" were

under way.

"This was certainly the most active pe-

riod in the use of railway and auto truck

transport.'' remarks General de Lacroix.

row-gauge lines up to the very front

—

lines that were extended day by day as

the British and French troops advanced

—

effectively contributed to driving the Ger-

mans from their strongholds and causing

them to retreat the following spring.

In that spring a new emergency con-

fronted the railways of France—the ar-

rival of the .\mericans. They met it with

their accustomed decision. During the

first six months after .America's entry into

the war, says General de Lacroix, the

Orleans railway system transported from

St. Nazaire to points inland 12,000 Amer-

ican officers. 460.000 men. 22.000 horses,

200 wagons, and 25,000 tons of material.

On top of this came another and more

serious emergency—the rout of the Ital-

ians at Caporetto—which necessitated the

fending of big reinforcements of French

and British troops from France to plug

the gap and save Italy from the .^ustrian

invaders. Says General de Lacroix

:

"On October 23, 1917. the day when the

enemy penetrated south of Plezzo, the
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Paris-Lyon-Mcditcrranec railway com-

pany was asked by the military authori-

ties to collect, wilhin twenty-foiir hours,

the crews and cars necessary to trans-

port immediately beyond the Alps 120,000

British and French troops, with all their

artillery and material. This prodigy was

accomplished. Less than twenty-four

hours after the receipt of the order, 500

locomotives and 12,000 cars departed from

points all over the network of the com-

pany's lines toward the zone of embarka-

tion of the troops. One day later the as-

sembled trains were ready.

"On the 28lh, the 12,000 cars started

and. for four days, stretched between the

I'Vench front and the Trentino. On No-

vember 8 the Italians, having carried out

their retreat, were enabled to stop in com-

plete safely on the Piave, assured of

French and British reinforcements."

Throughout 1917 and 1918 the French

railways kept up their admirable war

work, despite all handicaps, contributing

toward the success of the retreat before

the German offensive of 1918 and toward

Foch's lightning blows of last summer

which ended the war. Now, tinally, their

strain is over, they can try to patch them-

selves up and get back to a normal basis,

and men like General de Lacroix can fig-

ure up just what that strain has been

from one end of the war to the other.

Here are some of the figures compiled by

him, taken at random from his articles

:

The Orleans system alone carried, in

1915, a total of 3,700,000 officers and men;

in 1916. 5.827,528; in 1917. over 8,000.0(X).

The "regulating stations" of the French

railway systems, which became the great

disiril)uting centers of the trains destined

to keep the front supplied with men and

material, were each organized on the basis

of supplying daily, for each army of 500,-

000 men. the following:

Ten provision trains.

Five trains of artillery munitions.

Two trains of engineering material.

One train with miscellaneous supplies.

Two trains with stones for repairing

roads.

Three trains for reinforcements.

In other words, a total of 23 trains per

"regulating station." All told, the French

armies required 200 trains a day, which,

allowing lor rolling stock withdrawn for

repairs, meant 550 locomotives and 30,000

cars.

Each French division in battle required,

at the end of each day and within easy

distance, 1,000 tons of supplies. To sup-

ply all the French fighting forces, it was
sometimes necessary to provide 100,000

tons daily.

To fill up vacancies caused by the draft-

ing of railway employees for the army,

the French railway companies finally re-

sorted largely to the employment of

women, until, in 1917, they had a total

of 32,000 women employees. The per-

centage of these ran from 11 to 20 of the

ti tal number of employees, whereas in

Fngland it never passed 5 per cent.

Despite the constant building of new
rolling stock, the total of French, Eng-

lish, Belgian, and American railway stock

in France on September 17, 1918, at the

height of (he strain on the French rail-

ways, was 6 per cent less in locomotives

and 9 per cent less in cars than the peace

total, according to a statement made in

the French riiambcr of Deputies.

During the war 7,000 kilometers of new
standard-gauge railways (about 4,375

miles) were built in France, an average

of 150 kilometers (about 93 miles) per

month.

In 1914 I'rance had 1,400 kilometers

(al)OUt 875 miles) of narrow-gauge (60

centimeter) lines, with 60 locomotives and

350 cars. In 1918 the length of these

lines was 4,(X)0 kilometers (about 2,500

miles) and they employed 900 locomo-

tives or tractors and 4,500 cars. Many
locomotives had been replaced by tractors

using gasoline.

In 1918 the construction of narrow-

gauge lilies had reached such a point of

efficiency that they followed the advanc-

ing armies at the rate of 1,500 to 2,000

meters daily (about \'/i miles).

General de Lacroi.\ points out that the

German wail about the armistice clause

requiring the delivery of 5,000 locomo-

tives. 150.000 cars and 5,000 auto trucks is

unjustified in view of the fact that Ger-

many increased her rolling stock during

the war by the following totals of cap-

tured cars: Belgian, 80.000; French, 25,-

0(0; Russian. 70,000; Serbian, 12,000—

a

total of 187,000.

\n efficient type of the locomotives in

service in the early days of the war on

the Eastern railway of France is shown
in an illustration, and also reference

to the Pechot locomotive for narrow-

gauge service, several hundreds of which

were built by the Baldwin Locomotive

Works for the French Government. The
general dimensions of the French com-

pound passenger locomotive are as fol-

lows : Cylinders, high pressure, 14*4 ins.

by 26J4 ins. ; low pressure, 23'4 ins. by

26.>4 ins. Diameter of truck wheels, 36!4

ins. Diameter of driving wheels, 6 ft.

W/i ins. Boiler pressure. 227 lbs. per sq.

in. Heating surface: Firebox, 175 sq. ft.;

tubes, 2,354 sq. ft.; total, 2,529 sq. ft.

Grate area, 33 sq. ft. Capacity of tender,

4,817 gals. Coal, 7H tons. Wheelbase,

engine, 29 ft. 2 ins. Tender, 14 ft. 9^2

ins. ; total, 53 ft. 77^ ins. Length over

buffers, 38 ft. 8% ins. ; tender, 25 ft. yi in.

Weight in working order : engine, 75 tons,

11 cwt.. 3 qrs. ; tender. 49 tons. 15 cwt.;

total. 125 tons. 6 cwt. 3 qrs.

In regard to the Pechot locomotives it

might be stated that the total length of

the locomotives is 7 ft. 6J4 ins. and the

gauge of the track for the locomotives as

adopted is 23^^ ins. The engines have

two boilers.

Fuel Inspection.

At a recent meeting of the Cincinnati

Railway Club, Hon. D. E. Dick, Fuel

Inspector of the Baltimore & Ohio rail-

road, gave a graphic account of his ex-

periences, from which we extract the fol-

lowing : "I have been through all sorts

of fire in the political game in years gone

by, but the worst fire 1 ever encountered

came from coal operators, because of my
having rejected their coal. I had one

operator out in Illinois tell me that I was

the most bull-headed, block-headed, thick-

skulled individual he ever met in all his

life, and this because I was trying to

convince him that sulphur rock from an

inch to two inches in thickness was bad

foreign matter and should be kept out of

our railroad coal. He contended that it

had a right to go with flie run of mine

coal, that run of mine coal meant every-

thing in the vein, clay, slate, bone, sul-

phur and sulphur rock. The more 1 ar-

cucd with him the more contrary he be-

came. Finally, he said, 'I'll get you
!'

This was another thing we had to deal

with, to a very great extent in those days,

hardly ever at the present time. Coal

operators would use every lever they

could pull, political and otherwise, to en-

deavor to discredit the official that did

his duty and tried to make them live up

to their contracts. This fellow said he

V ould get me very shortly, and talked as

though he was confident of his ability to

do so.

"I very frankly told him that if the

B. & O. railroad didn't want this coal

inspected and properly prepared, they

v.ould hardly go to the expense of send-

ing me through that territory for inspec-

tion purposes. I quite emphatically said

to him that if the railroad sent me out

there to be a figure-head in the hands of

the coal operators, they had sent the

wrong individual, that I may not be here

over twenty-four hours, but that I would

he the Fuel Inspector while I was there,

and would not pass favorably upon any

coal that did not come up to the specifi-

cations and instructions given me by our

I'liiiincer of Tests : that I would not be

intimidated, influenced or coerced by any

power whatsoever, that I would do my
duty, and that he could fire away, go

ahead and do his worst.

"He wrote to the Baltimore office one

of the meanest letters I have ever seen.

He was not content with saying my in-

spections were unfair and drastic, but he

said my language was vicious in its char-

acter. He did not say that I cussed, but

that is what he meant to say, and if I

didn't cuss it wasn't because I didn't have

ample provocation through the presence

of bad foreign matter in that coal. In

less than a week, fortunately for me and

our inspection system, and unfortunately

for him, that letter was sent to me, with

instructions to continue carrying out our

policy of inspection.
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"1 happened to be in Illinois at the

time, and that was where this mine was

located. I went to their main office, and

called on this mining official and said to

him, 'I am still on the job.' He pretend-

ed not to understand my meaning, so I

said, 'That letter you sent to Baltimore

apparently didn't accomplish the purpose

intended.' He asked, 'What letter?' and

then I pulled his letter out o{ my pocket

and showed it to him, and if you have

ever seen a sudden change • come over

a man's face, you can realize what came

over his at that particular moment. In

an instant it dawned on him that the rail-

road coal inspection system was no lon-

ger a pretense, but a stem reality, and

that the coal from his mine and all other

mines, for railroad use, had to be given

proper preparation.

"Not only in this case, but in other in-

stances, I found that it was the practice

of coal companies to bring every influence

possible to bear against a railroad official

who tried to do his honest duty towards

seeing that the contracts were complied

with and the interests of the railroad fully

protected.

"I had quite a number of operators tell

me that I did not know my business when

I rejected their coal, notwithstanding the

fact that I went through every phase and

experience of a coal miner's life. On one

occasion, when talking with the president

of a certain company about coal that had

been rejected from his mine, he evidenced

a feeling of intense hostility, and with

emphasis reminded me of the fact that

one of his closest friends, personally, was

a leading official of the railroad for which

I worked as Fuel Inspector. I told him

that was immaterial to me, that it mat-

tered not who his friend was, that could

have no reasonable application to the case

being discussed. I told him with empha-

sis, I did not care if he was the right-

hand bower of the King of Kings, that

that had nothing to do with the merits

or demerits of the coal they were fur-

nishing the Baltimore & Ohio railroad."

New Design of Grate Bar

The new grate bar which is shown in

the accompanying plan and side views,

and end and central sections, has been

designed for the purpose of materially re-

ducing the extent and expense of foundry

construction, due to renewals of partially

burned bars, which constitutes a large

item of expense in locomotive mainte-

nance. This object is accomplished by

making the bars of such form that when

their fuel supporting surfaces are burned,

in any part, to such an extent as would,

if they were of any of the present pat-

terns, render them unfit for further ser-

vice, they may be turned to present an

entirely new and imused surface, thus

correspondingly lengthening their life.

As shown, the design comprises a car-

lowing them to be readily inserted and

removed, as the occasion may require.

When the upper leg of a bar, on which

leg the fuel is supported, becomes so

nuich burned in any part as to make this

leg unfit for service, the bar is detached

from the cradle, turned one-quarter

around, and replaced in the cradle, the

other leg, which has not previously been

exposed to the fire, then presenting a

new and unused surface for supporting

the fuel. The readiness with which this

change of position can be made, and the

increase of service life which it gives to

the bar, will be obvious.

The designer, Mr. Robert C. Morton,

who is connected with the Mechanical

Department of the Baltimore & Ohio

Ce/T/ra/, Scc/^/b/?

DETAILS OF NEW DESICX Ol- CRATE BAR.

The Scrap Heap.

The scrap heap is a kind of a shop

barometer telling in its own mute way
cf the general shop management and of

the use or misuse of materials. A scrap

heap represents "employed capital," and

.'it present when all railroad materials

have advanced enormously in price the

employment of this capital should be

along business lines so as to produce

.'ivailable assets. Valuable lessons can be

I';arncd by an intelligent inspection of

various pieces which are common to a

?crap heap. The undue weakness of com-

ponent parts of locomotives, cars and

machinery is shown by their presence on

the scrap heap ; and a careful inspection

of the appearance of the breaks will show

where the parts need strengthening.

rying member or cradle, A, which is sup-

ported on bearers, in the ordinary man-

ner, and may be rocked therein, by

connection to a downwardly extending

arm, a; and two fuel supporting members,

or bars proper, B, the ends of which are

fitted detachably in the cradle. As will

be seen from the central section, these

bars arc counterparts, and are of inverted

L form, each of the legs or sides of the

L having transverse air passages through-

out its length ; each of the sides being

thus adapted to act as a fuel stipporting

surface, either in the manner of a table

or a finger grate. As shown in the end

section, the bars are attached to the cra-

dle by inclined tongues, h, near their

ends, which fit in corresponding slots in

the cradle, this means of connection al-

railroad, has made application for a pat-

ent for the improvement and there is

every likelihood of its being received with

mucli popular favor.

Tapping Hard Metal.

It is a common occurrence for a tap

to break when tapping hard metal. If

the tap is ground away on the point, so

that the first five or six threads will be

gradually bevelled, the risk of breakage

may be largely avoided. The effect of

grinding the end of the tap is to break

up the chips into smaller pieces and thus

prevent clogging the threads of the tap.

This will be found to be especially ad-

vantageous in tapping very hard rolled'

steel.
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The Welding of Steel Castings

By J. F. Springer

Cast steel has been coming into con-

siderable use during recent years, largely

because of its great strength and high

resistance to heat. By cast steel is meant

steel which has been cast in a mold. One
is to distinguish from forgings made

from a steel ingot. Naturally, an ingot

is a casting ; but it does not follow that

a forging or other product formed by

working the ingot steel is also a casting.

"Today we buy many tools and imple-

ments which bear the name of cast steel,

which \vc know to have been forged in

bringing them into their final shape. But

it is not these which we mean by the

term cast steel, but rather those steel

products which get their final form by

being 'cast' from a fluid condition into

a mold. These are what are rapidly com-

ing to be understood when the term 'cast

steel' is used." "High carbon open-

hearth and Bessemer steel merchant bars,

tool blanks, etc., sometimes masquerade

as 'crucible steel,' or, perhaps, 'cast steel,'

which is the trade name for crucible

steel ; other deceptions are not unknown

;

indeed, even malleable cast iron is sold

oftentimes as 'steel castings. In the

form of small castings, malleable cast

iron and similar products often masque-

rade under the name of steel, because

under that name the producer finds a

readier market for them. On account of

their fluidity, they may be cast very

cheaply in small size, and therefore the

temptation to use them as material for

'cast-steel hammers,' is a strong one."

I have quoted the foregoing extracts

from L. VV. Spring and Prof. Bradley

Stoughton. They will serve, perhaps, to

put us on our guard. The present article

proposes to deal in part with the subject

of welding steel castings. The term is

understood to mean exactly what its

words import—castings made from steel.

The directions for welding steel castings

herein given are, accordingly, to be

understood as applying strictly to the

material implied and not to the substi-

tute for it, such as malleable cast iron.

Steel castings will ordinarily be made

from steel that contains a good deal of

silicon. The parent steel for the casting

may be crucible, open-hearth or Bessemer

steel. All contain more or less mangan-

ese. With regard to the latter two

steels, it is necessary, if the founder would

avoid serious danger from blow holes, to

keep either the manganese or the silicon

in rather high amount. Sometimes the

silicon goes up as high as 0.6 per cent.

This is much more than steel ordinarily

contains. The purpose is, as said, to avoid

the creation of blow holes. Crucible steel

contain a smaller percentage of silicon,

although, even with it. the amount of sili-

con may be fairly considerable. In short,

then, when one has to do with steel cast-

ings, he has to do also with silicon. This

^ubstance is a chemical element which

melts at about 2,588 degrees F., which is

somewhat lower than the melting point of

low carbon slecl. But, it is not so much
with its melting point that one has to

reckon in welding with the oxy-acetylene

flame. The "hot spot" is understood to

have a tem|>erature of some 5,500 degrees.

It should not surprise us then, perhaps,

if silicon is vaporized when the "hot spot"

is brought to bear upon cast steel. I do

not know the exact temperature at which

silicon vaporizes. The Smilhsonian Physi-

cal Tables omit silicon from the list where

\ IKW OF HE.\VY STEEL CASTING
AFTER WELDING.

the information would be found. One

may, however, consider it as fairly certain

that, when one has to weld work consist-

ing of cast steel, more or less silicon will

vaporize and be lost. This is perhaps not

as important as the consideration that

silicon must certainly be lost from the

new material put into the groove to make

the w-eld.

It is to be reckoned good practice to

use the same material to fill the groove

as that which is in the work. One writer

suggests that in cutting out material to

form the groove the pieces be saved for

use ill the welding operation. Nay, he

even suggests that at times surplus metal

might be cut off from other parts of the

work. .Another writer suggests that

"small cast bars of the same metal" as

that in the work be employed. However,

pure iron (such as Swedish soft iron)

may be used as filling material, and so

also may cast iron. Further, the pure

iron may be used along with the cast bart

or along with the bits of material gotten

from the casting itself. It appears, at first

sight, as if one had quite a choice. Let

us consider this point.

Steel castings are naturally employed,

in part, because of the strength of the

material. If a groove is made and then

filled in with soft iron or cast iron,

strength will to some extent be lost. The
conditions may be such that this loss will

be of no importance. On the other hand,

the conditions may require the full

strength or a fair approximation to it at

and near the joint. The workman must

see to this point of strength before going

ahead to fill in the groove with soft iron

or ordinary cast iron. Sometimes, the

situation is such that the new metal may
very well be piled on and the region of

the joint given its proper power of resist-

ance, not because the metal is just as

strong per square inch of section, but be-

cause there is plenty of it. There are oc-

casions where this rather crude method

cf insuring the strength is inadmissable.

By using precisely the same material in

tlie filling as that which is in the work

itself there is reason for expecting

strength not so far different from that ol

tlie work, unless the welding operation

lias some damaging effect. Silicon tends

to produce soundness in a casting, and

this is regarded as probably a large rea-

son for the beneficial effect observed. "In

the case of castings, however, an impor-

tant increase in tensile strength may be

obtained by increasing the silicon to 0.3

or 0.4 per cent. This practice results in

practically no decrease in ductility." Now
the filling that is put into a groove is

really a casting. The thing which one

had to fear is that the high temperature

of the "hot spot" and its vicinity may
vaporize out a good deal of silicon, with

the result that the filling is not as sound

and strong as it should be. Apparently,

then, the thing to do is to provide cast

rods containing more silicon than is really

wanted, the object being to have enough

to stand the loss. Probably the next best

thing to do is to use the same material as

that in the work.

.•\nother matter in connection with steel

castings relates to the difficulty sometimes

experienced, especially if the percentage

of carbon in the casting is high, in making

the weld at all. It has been suggested,

and I pass the suggestion along, to add a

little melted copper to the weld. This

"will cause the metal to flow and a fairly

good weld can be made." On the other

hand, the effect of the copper should be
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considered beforehand—-"copper is likely

to harden the metal so that it cannot be

machined except by grinding."

RESTORATION OF THE STEEL

When a steel casting is welded by filling

in with steel, one has a chance to restore

quality to a greater or less extent insofar

as the damage may have arisen from the

effects of the high temperatures upon the

grain structure. That is, one may indeed

treat the whole casting. I do not propose

at this moment to go into the whole sub-

ject of the restoration of steel in general.

There would scarcely be space for the

purpose in the present article. Later on,

perhaps. At the same time, I can give a

workable account of what may be done

in the present case where steel castings

are concerned.

Research has disclosed the fact that

steel suffers in strength whenever it is

heated from a normal condition of maxi-

mum quality up to points beyond a me-
dium cherry red. The higher the heat

goes, the greater the damage. Cooling off

is no real remedy, whether the cooling is

done rapidly or slowly. But if, after

cooling, the steel is heated up again to a

point which varies with the character of

the steel, especially with the carbon per-

centage, then the steel will be improved

In some cases, the restoration will be very

considerable, and may even approach com-
plete restoration. In others, the restora-

t'on is partial. This is especially the

case with low carbon steels.

Now it is approved practice when origi-

nally making high-grade steel castings to

give the casting this re-heating treatment.

It is done for two purposes. One is to

break up or equalize strains produced in

the casting by the process of manufacture

;

the other is to restore the quality lost by

the heating up beyond the medium cherry

red when the metal was heated for the

purpose of making the casting.

With respect to the small casting molded
in the groove when the welder filled in

with steel in carrying out the welding

operation with respect to this small cast-

ing, one may apply the same procedure

found serviceable in making high-grade

steel castings. That is, the region of the

weld, all the metal that has been heated

beyond a medium cherry red is heated up

to the right point and then allowed to

cool off. This is an annealing procedure.

There can be no doubt of its excellence

as a remedy. When one has properly ap-

plied il, he has done about the best thing

that can be done. The question is, how to

carry out the method. Undoubtedly, it

will generally be best to treat the whole

casting, weld and all. Then difficulties

are avoided and matters made simple at

one stroke.

If the casting and the steel in the weld

have a low-carbon percentage, say, 0.30

per cent, or less, then the annealing tem-

perature will need to be rather high, say.

1,650 degrees F. This is the temperature

indicated by orange. It is the color which
occurs just after light red is passed. That
is, red is now no longer alone, but is

mixed with a little yellow. It is undesir-

able to go higher than what is really

necessary. For this reason, a light orange

is to be avoided. The color wanted is a

red containing only a minimum of yellow.

If the steel in the casting and in the

groove contains more than 0.20 per cent,

of carbon, the temperature requirement

may be relaxed a little and only a very

light red required.

What must be borne in mind in re-heat-

ing the casting for the purpose of restor-

ing quality to the weld and to adjacent

portions of the casting is that only those

portions of the metal actually participat-

ing in the annealing heat get the full bene-
fit. Deep down, out of sight, may be

regions that do not obtain the full heat.

The fact that the outside of a piece of

metal is a very light red or an orange
does not necessarily mean that the inside

lias reached the same color. If the final

point of the heating is done gradually,

especially when the work is thick, there

is more probability that the interior is but

little cooler than the outside.

Increase in Wages.

The further increase in the wages of a

limited number of railroad employees

has raised much unreasonable discussion

among certain classes both of the press

and public, some of whom seem to forget,

or perhaps they do not know, that for

many weary years these classes of men
have been shamefully underpaid, that is

in comparison with those in other occu-

pations. At the close of the Civil War
the average wages of skilled mechanics

in railroad shops was $2.75 per day of

ten hours. During the succeeding thirty

or more years the wages had diminished

to $2.60. A slight increase occured in

certain sections before the beginning of

the great war, and while almost every

other class of workmen had their wages
increased there was no particular hurry

about adding to the remuneration of the

railway employees. They were used to

it. Now when they are coming into

something like reasonable wages, a cry

goes up as if red ruin was upon us.

Those who never got fair treatment be-

fore are now coming into their own.

In our opinion it was high time. A re-

duction will likely come as we approach

normal peace conditions, but it should

begin in the cost of living. Our would-be

saviors of the country should give their

attention to that large class of middle-

men that live and move and have their

unproductive being between the produc-

ers and the consumers.

A New, Quick Way of Opening Stor-

age Batteries.

Removing cell plates from batteries has
always been a great problem for the

charging stations, because of the difficulty

in getting the plates out without injury

to the batteries and the time consumed
for the work.

There is now a new, compact, strongly

built device marketed, which does away
entirely with the time and labor trouble

formerly experienced. Plates of a three

or si.x-cell battery are removed in 5"/^

minutes. The most stubborn cases yield

readily to the new method. Compare this

with the old steam box system, averaging
from 25 minutes to one hour, oftentimes
not working at all.

The new apparatus has a steam gener-

ator with six jets, three of which are

controlled by a valve. The valve is

closed for three-cells batteries and opened

when all six jets are used. Time re-

quired to get up sufficient steam is from

2 to 4 minutes.

The steam generator is fitted with a

safety pop valve which blows off pressure

at ten pounds. However, the manufac-
turers claim pressure is never above

three pounds. The process of softening

the sealing compound is exceptionally

simple. The vent caps of the battery are

removed and the jets inserted on each

cell. Steam is forced direct into cells.

Within four or five minutes the plates

are removed. Cost of operation is 3

cents. Grease and other impurities can

be steamed and cleaned off the batteries

also.

The outfit is operated by kerosene, al-

though when desired gas burners can be

furnished. A one-gallon capacity melt-

ing kettle for melting wax for resealing,

a 35-lb. capacity lead melting pot for re-

claiming lead, and a lead mould to make
lead sticks, are furnished with the appa-

ratus, which is manufactured by the

Hauck Manufacturing Company, of

Brooklyn, N. Y.

Sticking Gaskets.

Where asbestos and some other mate-

rials are utilized for gaskets, they are apt

to stick to the metal and upon overhaul-

ing must be scraped off. This means

making new members and a loss of time

and a source of expense. A tight fit may
be made by rubbing the packing and metal

parts with dry graphite, which is not af-

fected by heat and will allow the gaskets

to be removed as a whole.

Chalk Your FUe.

If a little chalk is rubbed on a file be-

fore filing steel, it will keep the chips

from sticking in the cuts in Ihe file and

prevent scratching the work.
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Solving the Railroad Problem.

The work of the early pioncer.s in rail-

road construction has been of such a

monumental kind in the development of

the country that in itself it ought to be a

repudiation of those who desire to estab-

lish men, untried, and as far as has been

shown, unsuccessful methods of carrying

on some of the vast enterprises upon

which the welfare of the people so largely

depends.

This view was forcibly maintained by

Howard Elliott, president and chairman

of the Executive Committee of the North-

ern Pacific*Railway Company, in an ad-

dress to the Chicago Commercial Club

last month. He believes that Government

ownership, management and operation of

American railroads are not for the best

interests of the nation, and that private

ownership, with wise, energetic and honest

management and operation under reason-

able and protective regulation, will pro-

duce the best results for the country. This

legulation should be so arranged and di-

rected to preserve and encourage the

initiative of the American citizen, to be

prompt and responsive to changed condi-

tions, but, at the same time, provide

checks to prevent any unfair practices to

owners and managers, and also to prevent

icpressive, unreasonable and conflicting

action by regulatory bodies.

It will be generally admitted that of ail

tlic (|ualities that have co-operated to dc-

\ ilop the .\mcrican railroads to ihc com-

manding position that they now occupy,

ilic most impressive is a great and tire-

less energy. The first care of the .Ameri-

can people should be to maintain this

monumental spirit in all its integrity.

The essential condition to the develop-

ment of energy is liberty. Every restric-

tion on liberty, with however good
purposes, diminishes the individual re-

sponsibility and initiative. Yet measures

are introduced which, under the pretext of

correcting abuses, arc calculated to extend

the Government's field of action, and re-

duce the liberty of the citizens. We
should reject such enervating proposals,

and remain true to the virile and liberal

traditions that have produced so wonder-

ful a growth.

It is also admitted that it is necessary

to change and modify some practices and
ideas that have long prevailed. The own-

ers must consent to Federal control, but

they should also have Federal protection

and encouragement. The labor organiza-

tions must assent to some mutually co-

operative way of settling disagreements

over wages and working conditions, so

that the railroads will continue to serve

the public pending the adjustment of in-

evitable disputes. The Government must

be more responsive to changed conditions,

and there must be protection of this great

industrj' as well as regulation, and there

must be no disputed zone between national

and State authority.

The railway executives, all of whom
are men of wide experience, and have

been brought up in a hard school, have

made the following suggestions: Owner-
ship, management and operation should

be by private owners rather than by the

Government. Regulation as to all essen-

tial matters, including rates, both State

and inter-state, to be by the Federal Gov-

ernment, which shall control in case of

conflict with States. The establishment

of a Department of Transportation with

a Secretary, who shall be a member of

the President's cabinet. The prohibition

of lock-outs and strikes until investiga-

tion and report, so that public opinion can

have a chance to express itself. Provi-

sion for an impartial board made up of

an equal number of representatives of the

public, of the employers and of the em-
ployes, to report to the Secretary of

Transportation upon the merits of the

controver.sy which the parties are unable

to adjust. Also the arrangement of ci

unification of the roads into a contineiual

.system in a national emergency such as

war.

Certain it is that private ownership and

operation, while not perfect, have pro-

duced unusual results. It furnished bet-

ter serv'ice to the public and at lower

rates, and had paid the highest wages to

employes than in any other country. It

is a mistake to imagine that there was an

general breakdown of the railroad sys-

tem at the time that America was drawn
into the great war any more than the

inability of the steel companies to furnish

all the steel required, the cotton mills all

the cotton wanted, and the shipyards all

the ships wanted, was a breakdown of

these industries. In these cases immediate

steps were taken to increase capacity, most

of which steps are not even completed

now. The real trouble with the railroads

was that under the existing regulatory

.system not enough latitude had been given

to the railroad business to permit it to

keep its plant ahead of the demands of

the country. At the present time the fail-

ure of Congress to pass the necessary

appropriation bill for the inaintenance bill

has created added difliculties, but it is to

be hoped that a way will speedily be found

lo save the situation until the incoming

Congress can act. It is not unnatural to

expect that the Interstate Commerce Com-
mission, established over thirty years ago,

that some defects have been developed

in a plan created out of the thought and

opinion of that time, and that it has been

found lacking under the conditions of to-

day, and it is fortunate that many sug-

gestions about the important subject are

now being made, and we are assured that

as the subject is being approaihed calmly

and deliberately, the needed wisdom will

come to us that has guided us through

other ditlicult problems that for a time at

least seemed insurmountable in their

magnitude, and multiplex in their details.

Electric Versus Steam Locomotives.

In the course of an interesting paper

by Calvert Townley on the subject of

"Some Possibilities in Steam Railroad

Electrification as -Affecting Future Poli-

cies," it is stated that "electrification has

also been retarded because the problem

has been largely considered one of re-

placing the steam locomotive by the elec-

tric locomotive, whereas in reality the

problem is much broader. It really of-

fers a fundamentally different method of

train propulsion because the limitations

of the steam locomotive disappear and

the strictly limited motive power is re-

placed by one that is practically unlim-

ited, thereby opening up many possibili-

ties in the methods of railroad operation.

While there are a number of different

systems of electric traction all of the sys-

tems have many features in common and

the possibility of unlimited electric power

is a characteristic of them all. .\ brief

review is given of electrified sections of

railways showing the advantages which

have been realized in both the freight and

passenger service. Existing electrifica-

tions have been operated for a sufficient

length of time so that operating statis-

tics are now available, and any proposed

undertaking may therefore be predicated

on established facts. While electrification
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will greatly increase track capacity, there

is a large railroad mileage which already

has more than sufficient capacitj-, in

which case electritication would not be

justified. On the other hand, there are

so many cases where its advantages are

clear and conclusive that when the rail-

roads are able to finance their required

electrification it will test the capacity of

the electric factories of the countrj- to'

serve them."'

Generally speaking, a steam locomotive

is in prime condition when new or after

a general overhauling and suffers a pro-

gressive reduction in capacitj- until sent

to the shop for general overhaul. On
the other hand, with electric locomotives

there is no diminution in capacity de-

pendent upon the condition of the loco-

motive.

Along with its increase in size, a steam

locomotive has developed far greater

complication as a machine and with very

large locomotives especially, the time out

of service reaches a high percentage. The
difficulty and expense of maintenance are

also very greatly increased. This has

proven to be a very great burden for the

upkeep and maintenance of steam loco-

motives owing to the shortage of labor

and particularly of skilled mechanics.

The maintenance of electric locomotives,

on the other hand, is accomplished with

a surprisingly small amount of attention

and expense ; in fact, the repairs and re-

newal of the purely electrical equipment

are almost insignificant if the apparatus

is properly proportioned to the work and

its performance has been restricted to

the limitations of its design.

The cost of maintenance of electrical

equipment is, therefore, very largely de-

termined by the history of its operation.

This limitation does not obtain in any

such corresponding degree with steam lo-

comotives and in view of the newness of

railroad electrification has not been given

universal consideration in the service ex-

;cted of electrical equipment. This,

tlicrefore, is a great reason for the dis-

parity which exists in such figures as

have developed upon maintenance costs

of electric locomotives. However, with

the growing appreciation of this condi-

tion, we may look in the future to low

records for cost of maintenance of elec-

tric locomotives generally equaling and

even surpassing those which have been

made in certain installations up to the

present. Thus, it may be assumed that

the saving in maintenance of electric lo-

comotives which is generally taken to

he around 50 per cent, will be materially

increased as an average condition in the

future.

The method for general railway elec-

trification is now universally accepted on

this continent to be an overhead work-
ing conductor at high voltage. This is

f!uc to our method of working the rail-

ways, influenced, of course, by the con-

ditions existing as to location of tracks,

stations, yard working, etc., obtaining on

this continent. There has been distinct

advance in the character of overhead con-

struction and there is promise of still fur-

ther improvement, all in the direction of

a more satisfactory working conductor at

lower first cost. This is manifestly im-

portant as affecting the investment, since

the mileage of track, including that in

yards, is enormous.

In these days of increased costs, that

for the supply of electric power is al-

most alone in having been stationary or

even reduced during recent years. This

has been due to the economies obtained

by the generation and distribution of

large amounts of power.

The transportation problem is unques-

tionably one of our major problems of

the present. We now realize better than

ever before the value of planning for our

future and this applies with great force

to transportation. For its relief, railroad

electricfication should be one of the most

important factors. The problem is a

large one, and for its solution, engineer-

ing skill and breadth of vision of the

highest order should be applied.

The Air Brake Convention.

By the time that the May issue of

Railw.w and Locomoti\-e Engineering

reaches the hands of the bulk of our

readers the .\nnual Convention of the Air

Brake Association will be in session. It

will be borne in mind that while the

other mechanical associations had sus-

pended their annual conventions during

the war period, the Air Brake Associa-

tion was deemed of sufficient importance

to be continued. That the admirable

work done at the conventions of the asso-

ciation has fully justified the course pur-

sued will be universally admitted. The

added knowledge that has been gained

by these meetings and its application to

the difficult problem of transportation

has had an important effect in the mov-

ing of men and material at a time when

the fate of civilization hung in the bal-

ance, and every minute was of unparal-

leled value is known to all right thinking

men. It would be idle to decry the work

of the other associations. Much of real

value may have been missed, but the

absolute necessity of the master minds

staying at their posts was deemed of

more importance than meeting to discuss

minor details. Much is expected of all

of the conventions this year, and we are

confident that in no instance will there be

cause for disappointment.

The German Locomotives.

As described in the fir'^t pa^es of the

present issue of Railway and 1j)comotive

Engineering the German engineers have

been walking in the valley of humiliation

for the last tvvo or three months in pass-

ing over a large portion of their railway

rolling stock to the hands of the vic-

torious Allies. It is peculiarly gratifying

to note that the American engineers have

been selected to pass upon the condition

of the transferred material, and is a high

compliment to the efficiency of the Amer-
ican railway men. The operation has

taken much longer time and is of less

spectacular appearance than the surren-

der of the German battle fleet, and the

feeling may be less keen among the Ger-

man railroad magnates than among the

commanders of the ships of war
Be this as it may, it is certain that

there will be no dissension amcng the

allies as to the use to which the reclaimed

locomotives and cars will be put. There

has been talk of sinking the German fleet,

but there will be no suggestion of scrap-

ping the German motive power and roll-

ing stock. After being passed upon by

the experienced American engineers, it

v.ill be put to good service in the reju-

\enated fields of Flanders and valleys of

a regenerated France.

Of another thing we are certarin, that

there is safety in the bankruptcy of Ger-

man courage, but little cause for rejoicing

on the part of any people who respect the

decencies of our common human nature.

BOOK REVIEWS
Earning Power of Railroads. Compiled

and Edited by F. W. Mundy. Pub-

lished by Jas. H. Oliphant & Co., 61

Broadway, New York.

The official annual reports of railroads

have been used in the preparation of

this book, and will readily commend it-

self to investors and others interested in

the securities of railroads. Explanations

are given in a general way of the funda-

mental principles which must be applied

by the investor as to the value of the

stocks or bonds of any railroad. The
work embraces all of the important rail-

roads in the Cnited Slates and Canada.

Trautwine: The Civil Engineer's Pock-

et-Book. By John G. Trautwine. Re-

vised and Enlarged. 20th Edition.

Trautwine Company, 257 South Fourth

street, Philadelphia, Pa.

A new edition of this standard work,

revised and enlarged, is now ready, and

an advance copy of the extensive addi-

tions is before us. The work needs no

praise at our hands. It is universally

recognized as in the fore front of rail-

road engineering publications. The pres-

ent edition retains all of the fine features

of the earlier editions, and such new mat-

ter as recent improvements call for. .About

400 new pages are added, and, as for-

merly, all new work and all revisions can

be readily understood by any one who
understands the use of common decimal

fractions. In the matter relating to turn-

outs and crossings, and curves on rail-

roads, the additions are of great value.
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Physical Tests of a New Tool Sleel

Details of Tests and Analysis of Its Structure

During recent years, many improvc-

mcntf and developmonis have been made
ill all torms of tool sleel. Alloy sleds

have been highly improved and developed,

superseding as ihey do in some measure

but by no means totally, the time-honored

carbon steel. High speed steel i? a recent

development and everyone is aware of

the improved efficiency that can be ob-

tained in machine shops by the use of

this steel. The metallurgist is constantly

seeking for something new in cutting tools

and hardly a inonth goes by without some
slight improvement being effected in this

class of tool steel, but the lime-honored

chisel sleel has lain by the wayside and

has not been developed to an appreciable

extent.

per cent, and this is particularly true

where the stress upon the tool is largely

dynamic rather that static.

Alter a larse number of very discour-

aging and unpromising results, the Lud-

lum Sleel Company were able to so alloy

various elements to get a combined peak

efficiency with the result that there has

now been produced an alloy chi.sel steel

which can be made so hard that it will

cut glass, yet ibis steel may be bent by

being hammered over the edge of an

anvil ; and even then not too much care

exercised. It would be naturally thought

that such a steel would be very prone to

shades of differences in heat-treatment,

yet again it is not so.

This steel is almost fool-proof in hard-

Chrome and chrome-vanadium as alloys

have been added to the chisel steel melts

and have improved this class of material,

but the type of blow coming upon a chisel

has not been studied sufficiently and even

more imp6rtant than this, the way in

which the chisel steel is forged and heat-

treated.

.-\ new steel has just been developed

which has a number of unusual proper-

ties. It has been customary to imagine

that a steel that is hard must be of neces-

sity brittle and, although this is true in

nearly every instance, yet this new steel

is a paradox and a contradiction to this

contention.

Many disappointing results are being

obtained from the use of alloy steels.

This is largely due to the fact thai every

alloy has a certain critical analysis.

Every combination of alloys has a cer-

tain high-water mark or peak where the

best results may be obtained. It does not

necessarily follow that because chromium
gives very good results as an alloy that

2 per cent should be twice as good as 1

ening. It has a very wide temperature

range; as a matter of fact this sleel may
be heated anywhere between 1650 degrees

F. and 1950 degrees F., yet excellent re-

sults may be obtained. The maximum effi-

ciency, however, is effected by the heat-

treaiment and the steel seems to have its

greatest efficiency when heated to 1750 to

1800 degrees F., quenched in oil and

slightly drawn. The drawing does not

seem to affect the hardness of the steel

but it assists the toughness.

Many guesses can be made and theories

evolved as to just why this slight drawing

is of such assistance to this steel, but

metallographically there is no evidence of

difference between straight hardening and

hprdening and drawing. As a matter of

fact, the same structure can be produced

as seen under the microscope, yet there is

a great deal of difference between the two

heat-treatments.

This new "Seminole" steel was developed

by Mr. P. A. E. .Armstrong, vice-presi-

dent of the Ludlum Steel Co., VVatcrvliet,

New York, and is particularly recom-

mended liy its makers for bridge building

and railroad shops, especially for pneu-

matic chisels, beading tools, rivet snaps,

etc., as it will not break under the head

'or at the lillct. As illustrating the merits

of this new steel. Fig. I shows the unusual

things that can be done with this steel.

Particular attention is drawn to the

sanijile which is a piece of !4-in wide x

1/16-in. that is almost file hard, yet has

been tied in a knot. The loop is about

l4i( in. diameter. This sample has per-

haps nothing at all to do with a chisel,

yet does demonstrate the tremendous

toughness and the unusual properties

present. Fig. 2 is a 5/16 in. square piece,

drawn down to a fine point, 1/32 in. square

at the point, driven through a piece of

low carbon steel three times without the

spike breaking.

Other spikes have been ground so that

they would cause the spike to bend or curl

up as it went through the low carbon steel.

Fig. 3 is an actual instance where the

spike has curled round as it passed

through the bar, yet the spike was not

hu.luv.

FIG. 3.

Fig. 4 shows a chisel that has been

driven through .35 carbon steel, bent over,

then taken to the anvil, the edge straight-

ened out, and bent again. This operation

was performed two or three times, yet the

chisel was not broken.

Fig. 5 shows a billet in which a J^-in.

square spike has been driven through the

billet, yet the spike is unbroken. Fig. 6

shows a chisel driven through a 7-in. x

lYz-in. square .35 carbon steel slab with-

out bending or damage to the edge.

Two chisels of "j-in. octagon steel were

made up in one large railroad shop and

the chisel after being tested by the usual

hand operations, was held in a pair of

tongs and tested on a piece of 4-in. x

2-in. smith tool chisel steel about 75 to 85

carbon. Two husky hammermen were

requisitioned to do their best to drive
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some large chips off this piece of tool

steel, and incidentally break the chisel.

After a few hours of work, the hammer-
men were desirous of a rest but the chisels

still remained unbroken and to all intents

and purposes were as good as when they

f^.rst started.

One of the things that appealed to the

superintendent, as much as the cutting effi-

ciency of the steel, was the unusual prop-

erty of the head of the chisel not sliver-

ing. This brings another important point

before the minds of everyone. The head

of this peculiar chisel steel can be heat-

treated so that it is readily fileable, in fact

quite as soft as the usual carbon steel, yet

it will not break out or crack. It will

spread but it will not split, yet the sur-

face of the head does not take on a very

glassy surface and seems to have a grip

on the hammer-face when it is struck.

Metallographically this new steel is very

peculiar. Jt seems to have a remarkably

line structure which is quite difficult to

define in the usual nomenclature of the

metallographist. It may be solid solution

ularly tenacious in this steel, have the col-

oring effect of Troostite, yet they do not

have the usual Troostite formation. As
we all know, Troostite begins to form in

round spots at the grain boundaries. This

constituent in the new steel does not take

on this formation but seems to have the

characteristic of broadening out the grain

boundarv into a dark line. From this

which is generally regarded as Austeniie,

or it may be Martensite. It seems under

the microscope to have an appearance at

lower magnification of the whole range of

solid solution steel, yet it has the charac-

teristics of none. Under high magnifica-

tions of 1200 X, the structure appears to

be somewhat like Martensite, yet the Mar-

tensite appears to be lamellar rather than

the usual 60 degrees marking.

The grain boundaries, which are partic-

practical value to theorize whether or not

this material is composed of a tremendous

number of small grains or a smaller num-
ber of large grains. The practical utility

of this steel is well demonstrated by the

experiences related and the evidence

shown and we believe that it represents a

very radical and new departure in the era

of chisel steel, and will materially reduce

state the entire grain begins to etch a little

more rapidly and take on a darker color,

but the ground mass of the grain does

not appear to alter in general character-

istics as is uslially found in the trans-

formation from Austenite, Martensite,

Troostite, and Sorbite, as understood as

applying to the usual form of alloy steels

or carbon steels.

Two very interesting photomicrographs

are shown : Fig. 7, 400 magnifications,

showing an extremely fine structure ; one

grain has been outlined. For reference

the large outline has been followed but it

is quite reasonable to regard this as not

being the correct grain size at all, but

rather the boundary line of probably a

thousand smaller grains.

The other photomicrograph. No. 8,

shows this same specimen at 1200 magnifi-

cations. The photograph in question rep-

resents about one grain as depicted in the

former photograph, but as can be very

readily seen, this grain appears to be a

mass of grains. It is well to bear in mind

the fact that pure metallic tungsten works

best when one grain is worked, rather

than when it is a number of grains. The
ti'.ngsten wire drawers for metallic fila-

ments are quite cognizant of this very im-

poriant point. It is fair to argue that if

the body is one grain, it would only have

unc weakness, and that would be the

weakness of the grain ; whereas if it is

composed of a large number of grains,

you have the two weaknesses of the inter-

granular or inter-crystalline weakness and

ihe weakness of the crystal itself.

It is not suggested that this steel is one

grain in any sense, but it docs seem to

have the characteristic of being similar in

many instances to one homogeneous grain.

Fractures have been made in this material

and they do not seem to follow any par-

ticular outline in the steel. It is of no

the cost of this class of tool steel in the

shops and overcome a very large number

of the difficulties and dangers now present

with chisel steels.

There seems to be a general tendency

on the part of users of chisel steel to just

buy chisel steel as the requisition is

handed in and let it go at that, knowing

that chisels break, wear out and have to

b*" redressed, and no careful check is kept

as to the nfficiency of this material.

We think the time has now arrived

when as much interest will be expressed in

the working efficiency of chisel steel in

shops and the cost of this material per

pound of chips removed, or other suitable

calculations, as is being exercised with the

modern high speed steel.

A Copper Alloy.

A copper alloy said to have the hard-

ness of steel and of great tensile strength

has been successfully experimented upon

in France. It consists of 1 lb. each of

chromium and aluminum, and adding 22

lbs. of copper, 5 lbs. of nickel and 4 lbs.

of zinc, with intervals of between half an

hour and an hour between the successive

additions to the fused mixture. By vary-

ing the proportions of chromium and cop-

per the alloy is said to give a considera-

ble range of properties, with adaptation

to many uses.

The Use of Scrap.
An expression of opinion m regard to

scrap material has been issued by Director

General Hines in which he states that the

railroad officials are not in all cases exer-

cising care in the sale of old material.

He- further claims that material is being

sold promiscuously, much of which might

be reclaimed, and issues directions that

nothing should be sold that could be put

to use in other ways.
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Air Brake Department
Air Hrakr Convention — Questions and Answers

Air Brake Convention.

The twciitx -sixili aniuial convention of

tlic Air Brake Association will open at

9:30 a. m., May 0, at the Motel Sherman,

Chicago, III. The convention is sched-

uled to list for three days only, with

morning and afternoon sessions each day.

Frank McManamy, Assistant Director,

Division of Operation, United States Rail-

load Admini.siralion, has issued a cir-

cular to the various Regional Directors,

icquesting them to send as many as pos-

sible of their air brake men to this con-

vention. F. M. Nellis, secretary of the

association, advises that from present in-

dications the attendance this year will be

greater than at any previous convention.

This will doubtless be due to the meet-

it!g place this year being central and

through Mr. McManamy's desire to en-

courage the worthy objects of the .^ir

Brake Association.

The subjects to be presented are as fol-

lows: (1) Air Consumption of Locomo-
tive .Auxiliary Devices, by C. H. Weaver
and committee; (2) .\ir Leakage and

Money Wastage Through Failure to Keep
Hose Couplings in Standard Gauge, sub-

mitted by the Manhattan Air Brake Club;

(3) Recommended Practice, by H. .-X.

Clark, committee and secretaries of the

several air brake clubs throughout the

country ; (4) M. C, B. .Air Brake Defect

Card, by Jas. Elder; (5) Instructions on

Freight Car Brake Maintenance, by Mark
Purcell and associates ; (6) Holding

Standing Trains and Cars on Grades, by

R. J. Walters; (7) Damage to .Air Brake

Equipment by Thawing Plants, submitted

by the Northwest .Air Brake Club

;

(8) Braking Ratio of .About 40 Per

Cent and Inside Release Valve for Ca-

boose Car, submitted by the Northwest

Air Brake Club; (9) How Can Engine-

men and Trainmen .Assist in .Air Brake

Maintenance? by H. A. Click; (10) A.

Resume of the Air Brake Supervisor's

Responsibilities to the Stores Department,

by the Montreal Air Brake Club.

It will thus be seen that the subjects

embrace important problems in a-r brake

service, and the papers and discussions

cannot fail to be instructive.

The exhibit spaces Contracted for ex-

ceed those of any other previous year,

and all innovations and improvements

made in air brakes and air brake supplies

during the past year will be exploited by

exhibitors at this convention. One of the

most satisfactory meetings from the view-

point of live subjects and active discussion

is expected from this convention, details

of which will be published in our next

issue.

Questions and Answers.

Locomotive Air Brake Inspection

iCoiiltiiiii-d from pani- 118, .-Ipril, 1919.)

741. Q.—llow is a steam cylinder cf-

liciency or speed test conducted ?

A.—By regulating the air pressure to

60 lbs. for the 9Vi in. and to 66 lbs. for the

11 in. pump, and to 53 lbs. for the crosi

compound compressor and to 90 lbs. for

the figures available for the No. 5 and

6 duplex compressors, and with the

throttle wide open, the speed at the maxi-

mum will be about as follows in single

strokes of the high pressure steam piston

:

Steam

Pressure 9>4" 11" 8'//' SB 6B
100 150 136 50 42

110 160 150 75

120 170 160 100 78

130 180 170 120

140 188 178 154

150 192 184 146 98 116

160 200 190 158

170 204 196 166 110 138

180 208 200 174 116 145

742. Q.—This being maximum speed

for a compressor in good condition, what

should be expected of a compressor just

overhauled or what might be a condemn-

ing point for a compressor in service "'

A.—A speed of from 65 to 70 per cent

of these figures.

743. Q.—About what is the maximum
capacity of the 9'/2 in. pump, with 200

lbs. steam pressure with a wide open

throttle against 100 lbs. air pressure.

A.—From 40 to 45 cubic feet of free

air per minute.

744. Q.—At about what rate of speed

will the pump be running at this time?

-A.—.About 175 strokes per minute.

745. Q.—What is the capacity of the

pump at 120 single strokes per minute

against 100 lbs. air pressure?

A.—'From 28 to 30 cubic feet of free

air per minute.

746. Q.—What is the maximum capac-

ity of the 11 in. pump w-ith 200 lbs.

steam pressure working against 100 lbs.

air pressure?

A.—About 60 cubic feet of free air per

minute.

747. Q.—What will be tlie piston speed

at this time?

A.—.About 150 single strokes per min-

ute.

748. Q.—What is the capacity of this

pump at 100 single strokes per minute

against 100 lbs. air pressure?

.A.—.About 45 cubic feet per minute.

749. Q.—What is the capacity of the

8!/^-in. compressor at 50 cycles or 100

single strokes per minute?

.A.—.About 85 cubic feet of free air per

minute.

750. Q.—What is its maximum ca-

pacity against 100 lbs. air pressure with

200 lbs. steam pressure?

A.—About 130 cubic feet of free air per

minute.

751. Q.—What will be the piston speed

at this time?

A.—From 140 to 150 single strokes per

minute of the high-pressure steam piston.

752. Q.—What is the maximum ca-

pacity of the No. 5 compressor with 200

lbs. steam pressure working against 100

lbs. air pressure?

A.—.About 100 cubic feet of free air per

minute.

753. Q.—What is its speed at such a

time?

A.—About 60 cycles or 120 single

strokes per minute of each piston.

754. Q.—What is the maximum ca-

pacity of the No. 6 compressor, 200 lbs.

steam against 100 lbs. air pressure?

A.—About 80 cubic feet of free air

per minute.

755. Q.—What will be its piston ^peed

under this condition?

.A.—.About 75 cycles or 150 single

strokes per minute.

756. Q.—What is the effect of too much
lift of air valves in a compressor?

A,—It reduces the efficiency of the

compressor, by allowing too much air

pressure to pass it before it re-seats after

a movements*

757. Q.—Has too much lift any other

bad effect?

-A.—It also causes an unnecessary

amount of wear on the valves and seats,

with an excessive amount of lift, a steel

valve in a short time is driven entirely

through a discharge valve cage.

758. Q.—What drives the valves down
into the seats?

A.—The high main reservoir pressure

that seats them.

759. Q.—.Are these valves not seated

by gravity?

.A.—The receiving valves might be. but

the noise made by discharge valves in

seating does not indicate that they are

seated by gravity.

760. Q.—How can a man who has had
years of experience with compressors tell

when valves have an improper lift with-

out making an examination?

.A.—By holding his ear against the main
reservoir, and by holding a pencil loosely

against the valve cage or valve chamber
cap.

761. Q.—Why is too much lift of air

valves especially detrimental to the large

capacity compressors?
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A.—The heavy pound of the pistons

caused by too much lift of air valves

quickly loosens the compressors and

brackets and breaks off the bracket studs

in the boiler.

762. Q.—What percentage of time

should a compressor be in operation after

the required pressure has accumulated in

the brake system?

A.—It should not be laboring hard or

lunning at a fast speed over 50 or 75

per cent of the time.

76J. Q.—What is the effect of continu-

ous operation of the compressor?

A.—^The compressor becomes over-

heated.

764. Q.—About what is the tempera-

ture of compressed air discharged at the

end of one hour's continuous service?

A.—From 400 to 500 degrees F.

765. Q.—How is the overheating pre-

vented on compressors built for continu-

ous service?

A.—The air cylinders are water-

jacketed.

766. Q.—When a compressor, during

an orifice test, fails to maintain the re-

quired air pressure, to about what extent

has it deteriorated?

.-\.—It is considered that with the sizes

of openings specified by the Federal Regu-

lations, the compressor is then less than

75 per cent efficient.

767. Q.—What causes compressors to

make short strokes ?

A.—Usually a bad leak on the seat of

the reversing shde valve.

768. Q.—What causes the leak?

.\.—A worn seat in the reversing valve

I'ushing or a bent valve rod.

769. Q.—What causes the short stroke

with the duplex compressor?

A.—The same defect in the reversing

\alve and bushing. If with the A or B
style of compressors, the packing rings of

the valve stems are worn out, and too

loose in the bushings.

770. Q.—How does this cause the com-

pressor pistons to be reversed before thej'

can complete the stroke?

\.—The reversing valve is not held to

ils seat on account of the pressure sur-

rounding it being equal and the weight of

the rod caused the valve to move and re-

verse the compressor piston.

771. Q.—What is generally wrong
when there is a l)low back from the re-

ceiving valves of a compressor?

A.—The wings of the valves are too

loose in the cages or the valve scats.

772. Q.—How does this cause them to

leak :-

\.—The "wobble" or looseness from an

imperfect bearing or more than one bear-

ing on the seats.

773. Q.—What is generally wrong
when a compressor will not draw in any

air on the up stroke of the piston when
an examination of the air valves discloses

no defects?

.\.—^It indicates that the passage from

the receiving valve to the cylinder is

closed.

(To be continued.)

Train Handling.

(Continued from page 119, April, 191V.)

784. Q.—How is the brake on an en-

gine "bled off" ?

.\.—By means of the independent brake

valve.

785. Q.—How does an angle cock han-

dle stand when the cock is open?

.\.—In line with the pipe.

786. Q.—The signal pipe stop cocks?

A.—Cross ways of the pipe when open.

787. Q.—How can it be determined

whether a cock is open or closed if the

handle is missing?

.\.—By the groove cut in the top of the

key, which runs in the same direction as

he opening through the cock.

788. Q.—How is a brake cut out?

.\.—By closing the stop cock in the

I rake pipe branch and bleeding the reser-

\oirs, leaving the cocks open.

789. Q.—Why should the air be drained

out of the auxiliary reservoir?

-\.—To prevent the possibility of the

I rake applying.

790. Q.—What is wrong if the signal

system is fully charged and the whistle

will not sound?

.\.—The signal valve is defective, oi

the bowl of the whistle itself is improp-

erly adjusted.

791. Q.—.\ny other cause outside of a

('.efective signal valve?

.\.—The port in the bottom or valve's

seat may be closed or the pipe to the

whistle may be broken or have a hole in

it.

792. Q.—What is indicated by two

blasts of the whistle for one pull on the

cord ?

.\.—That the diaphragm of the signal

valve is in a bad condition, or that the

diaphragm stem is too loose in the bush-

ing.

793. Q.—What could be wrong if the

signal pipes of the train could no.t be

charged?

A.— Either the signal pipe is open, or

the choke fitting in the non-return check

valve is stopped up.

794. Q.—Could not the reducing valve

lislon be stuck closed?

.\.—Yes, but in this event there would

be no independent brake.

795. Q.—What is generally the mini-

mum number of blasts for a signal?

.\.—Two blasts.

796. Q.— Is one blast ever used for a

wgnal?

A.—In some cases when brakes are

slicking.

797. Q.—What should the cngincman

do in the event of one blast of the

.vhistle?

A.—.Answer with two short blasts of

the engine whistle.

798. Q.—And if the one blast is im-

mediately repeated?

A.—It is to be taken as a signal that

brakes are sticking.

799. Q.—What must then be done?
.\.—Move the brake valve to release

position and quickly back to running posi-

tion.

800. Q.—.\nd if this does not release

the brakes?

A.—Make a full service application of

the brakes and release.

801. Q.—.^nd if this does not accom-

plish a release ?

A.—The train must be stopped and the

brakes examined and defective brake cut

out.

802. Q.—Would you ever take an en-

gine away from the engine house with an

inoperative driver brake ?

-A.—No ; it would be a violation of the

law.

803. Q.—How about an inoperative

lender brake ?

A.—It is also a violation to run an en-

gine with the tender brake cut out.

804. Q.—Would it be a violation of the

law to cut out a tender brake after coup-

ling to a train?

A.—Xot if the percentage of operative

brakes was over 85 per cent.

805. Q.—What does cutting out a de-

fective brake produce?

A.—A defective brake on the entire

train.

806. Q.—In what way?

A.—The entire system is one complete

brake, and any pair of wheels in a train

that are not properly braked produces a

defective brake, or one less efficient than

if all wheels were properly braked.

807. Q.—Can an engine leave the en-

pine house with an inoperative signal

whistle?

A.—The Federal Regulations specify

ihat it must be known before each trip

that the signal system, when used, has

been tested and is in a safe and suitable

condition for service.

808. Q.—Can the train leave the station

with an inoperative whistle?

.\.—Yes ; but both the engineman and

tonductor must be notified and the divi-

sion superintendent must be notified by

wire.

809. Q.— Is it a violation of the law

tc cut out a driver brake en route?

.A.—Not if it becomes defective on the

line of road. It may be cut out if neces-

sary and the engine may proceed with the

train to a point where another engine may
bi- secured or where repairs can be made.

810. Q.—What precautions are to be

taken in this event?

.•\.—The speed of train will be main-

tained at a safe rate about yards and sig-

nal bridges, with a view of making an

allowance in the stop distance to com-

pensate for the inoperative brake.
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812. Q.—Can an engine haul a train

when the air compressor is broken down?

A.—Yes, on orders from the division

superintendent.

813. Q.—What precautions are to be

taken if orders are given to move?
A.—To have the train under control, and

proceed at such a speed that the train

may be stopped in a reasonable distance

with hand brakes.

814. Q.—What could be done in the

event of an equalizing portion of a dis-

tributing valve becoming inoperative out

on the road?

A.—The independent valve could be

used in conjunction with the automatic

brake valve to operate the driver brakes.

(To be continued.)

Car Brake Inspection.

(Continued from page 119, April, 1919.)

697. Q.— Is there any air pressure in

the other three compartments or reser-

voirs?

A.—No, they are open to the atmos-

phere.

698. Q.—What is the result of a brake

pipe reduction?

A.—The triple valve is moved by the

auxiliary reservoir pressure and the aux-

iliary reservoir pressure flows to the brake

cylinder in the usual manner.

699. Q.—Is the load cylinder used in

any manner when the brake is being oper-

ated in the empty position?

A.—No.
700. Q.—What features has the triple

valve?

A.—The uniform recharge, quick serv-

ice and retarded release of the ordinary

type K valves.

701. Q.—What action occurs when the

brake is used in emergency position of the

brake valve?

A.—The triple valves operate in quick

action same as other valves.

702. Q.—What action occurs if the

brake system is charged and the operating

lever is moved to load position?

A.—'The pressure is discharged from

the back of the change over valve piston,

and the pressure' in the change over slide

valve chamber forces the change over pis-

ton and slide valve to load position.

703. Q.—What chambers are then

charged ?

A.—The load reservoir and the take-

up reservoir.

704. Q.—What is the size of these res-

ervoirs ?

A.—The take-up reservoir contains

about 160 cubic inches and the load reser-

voir about 550 cubic inches.

705. Q.—What is the capacity of the

auxiliary reservoir?

A.—2,440 cubic inches.

706. Q.—What occurs when a brake

pipe reduction is then made with the ad-

ditional chambers charged?

A.—When the triple valve moves to

quick service position, air from the brake

pipe, au.xiliary reservoir and from the

take-up reservoir flows into the empty

brake cylinder, as well as a flow from the

luad reservoir.

707. Q.—How does take-up reservoir

pressure enter the empty brake cylinder?

.\.—Through the triple valve and

change over valve.

708. Q.—When does the load cylinder

come into operation?

.'\.— .^fter 24 lbs. pressure has accumu-

lated in the empty brake cylinder.

709. Q.—What amount of brake pipe

reduction is necessary to produce 24 lbs.

pressure in the empty cylinder?

A.—.Mwut 7 or 8 lbs.

710. Q.—What governs the cutting in

point of the load cylinder?

A.—'A spring loaded valve in the change

over valve portion that is set or has a

tension of 24 lbs.

711. Q.—^Why is this quick rise in

empty brake cyKnder pressure desired?

.•\.—To provide the proper brake cylin-

der pressure per pound brake pipe reduc-

tion to compensate for the added load on

the car.

712. Q.—For the first 7 or 8 lbs. brake

pipe reduction an adequate braking force

is provided for the heavily loaded car

through what?
.•\.

—

A higher brake cylinder pressure in

the empty car brake cylinder.

713. Q.—And after the 8 lbs. reduction

or the attainment of 24 lbs. cylinder pres-

sure?

A.—By an increased brake piston area.

714. Q.—When the load cylinder

comes into operation, is the braking force

not instantly doubled, both brake cylin-

ders being of the same diameter?

A.—Xo, because the reduction reservoir

is used at this time.

715. Q.—When the pistor area is then

doubled, how is the brake cylinder pres-

sure affected?

A.—The expansion of the empty brake

cylinder pressure into the load cylinder

?nd into the reduction chamber halves the

pressure or the pressure in both cylinders

is then 12 lbs.

716. Q.—How is it that a reduction res-

ervoir is required?

A.—Because of the short piston travel

of the load cylinder.

717. Q.—What is this piston travel?

A.—.\bout 15^2 ins.

718. Q.—Why this short travel?

A.—So that the necessary braking force

may be derived from a trifle more com-

pressed air volume than that required for

the operation of the single capacity brake.

719. Q.—If the reduction is then con-

tinued?

A.—The brake cylinder pressure is built

L'p uniformly with that of other single

capacity brakes.

720. Q.—Where is the added volume

derived from?

.\.—The reservoirs mentioned con-

tribute a sufficient amount for the brake

cylinder that has but H4 ins. piston travel.

721. Q.—How is the travel maiiiiained

at \y2 ins.

A.—Through a .special clutch and a

notched push rod used with the load

cylinder.

722. y.— Does this travel not increase

with shoe wear?

A.—This is all taken up by the empty

brake cylinder.

723 O.—What is its piston travel?

A.—The usual 8 ins.

706. Q.— E.Nplain just how this is ac-'

complished ?

A.- The load cylinder does not oper-

ate until after the empty brake cylinder

piston has taken all of the slack out of

I he brake rigging. The load cylinder can

only add its piston pressure to that al-

leady developed by the empty cylinder.

724. Q.—Where is the load cylinder

force then effective?

A.—On the piston lever of the empty

cylinder.

725. Q —What U the tendency of the

load cylinder push rod when the empty

cylinder piston takes up the slack in the

brake rigging?

A.—To be pulled out of the load

cylinder.

726. Q.—And when the load piston

starts out of the cylinder?

A.—The clutch catches the notched rod

and the added cylinder force does not re-

sult in an increase in piston travel over

VA ins.

727. Q.—Is lap position of the triple

valve the same as when only the empty

cylinder is in use?

A.— Ves, the flow of pressure to the

brake cylinders ceases.

728. Q.—What about quick action or

emergency position?

.•\.—It is the same, the quick action parts

are unseated and the quick action or sud-

den brake pipe reduction is transmitted

throughout the train.

729. Q.—When a car is equipped with

this type of brake, what is the service

braking ratio for the car when empty?

A.—The generally accepted standard, 60

per cent, based on a 50-lb. brake cylinder

pressure.

730. Q.—And the braking radio (full

service) when the load cylinder comes

into operation?

A.—Forty per cent of the total weight

of the car and capacity load.

731. Q.—In running two cars, one with

the standard single capacity brake and the

empty and load brake cut in on a loaded

car, what is the brake cylinder pressure

that may be expected with each installa-

tion with 8 ins. piston travel each and

a 7 or 7;^ lb. brake pipe reduction?

A.—.\bout 9 to 10 lbs. for the single

capacity brake and about 24 lbs for the

empty and load brake.
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732. Q.—With the empty and load

brake, what is the brake cylinder pres-

sure per pound brake pipe reduction, ap-

proximately?

A.—About 6.5 absolute.

733. Q.—And the braking power or

braking ratio per pound brake cylinder

pressure?

A.—About .342.

734. Q.—When the load cylinder then

comes into action, what change is there

in cylinder pressure per pound brake pipe

reduction?

A.—It changes from 6.5 absolute to 3.25

absolute.

735. Q.—And the braking ratio per

pound brake cylinder pressure?

A.—Changes from .342 to .8 per cent.

736. Q.—How is the empty and load

brake arranged for cutting in?

A.—Through levers and rods that open

the back of the change over valve piston

into the atmosphere.

IZT . Q.—Is this done manually?

A.—Yes, this must be done by some one

after the car is loaded.

738. Q.—How is the apparatus ar-

ranged for the valves to be returned to

empty position when the car is unloaded?

A.—It is arranged so that whenever

the pressure in the brake system is de-

pleted as it would be when the car is

being unloaded, the change over valve

will automatically return to empty posi-

tion.

739. Q.— Is this ever varied ?

.\.—Yes, with some arrangements pro-

visions are made for locking the change

over valve in load position so that it can-

not automatically return to empty posi-

tion when the pressures are depleted.

740. Q.—If two complete brake equip-

ments per car were used to provide an

empty and load brake how much more

auxiliary reservoir volume would be re-

quired?

\.— 100 per cent more.

741. Q.—How much is actually added

by the empty and load brake?

A.—About 22 per cent more auxiliary

reservoir volume.

742. Q.—How is this determined?

A. About 550 cubic inches load

reservoir pressure is added to the stand-

ard auxiliary reservoir volume of 2440

cubic inches of the reservoir volume is

increased 550/2240 or about 22 per cent.

743. Q.—Is the brake pipe volume in-

creased ?

A.—No, the volume is unchanged.

744. Q.—Is the total increase in

volume of compressed air on the car in-

creased 22 per cent.

A.—No, only the auxiliary reservoir

volume, the total increase in volunle on

the car would be 800 cubic inches of brake

pipe volume added to the reservoir or

550/3240 or 17 per cent would be added.

(7"c he continued.)

Gasoline Propelled Motor Cars in

Interurban Service
Mv W. .\. Hesse, M, M.. Ocean .'Shore

It is interesting to observe that various

.*ell-propelled motor cars have recently

l)een developed, among which may be

mentioned miniature steam locomotives

and coaches combined, straight gasoline

engine propulsion and electric propulsion

with gasoline engine motor plant consist-

ing of a gasoline engine directly connect-

ed to an electric generator, the current

derived from same being fed to the mo-
tors located on the car trucks through

controllers similar in design to the ordi-

nary street car controller. In the gas-

electric propulsion type of car the novel

feature of control tiexibility is claimed

due to the current being fed to the elec-

tric truck motors in steps, without the

necessity of changing the gas engine

speed, except under special conditions

and which from all accounts has proven

ver\- successful. One of the largest steam

railroads in the L'nited States, the

Southern Pacific Co. of the Harriman

Lines, has quite a number of gas-pro-

Co •.V, S.^.v Francisco, Cal.

water carried in the tender and the com-

parative great weight of the passenger

cars, it will readily be seen that there is

an e.xcessive surplus weight transported

which increases the cost of passenger

transportation greatly in direct propor-

tion to the fewer passengers carried.

The car shown in our illustrations was
built by .Meister & Son of Sacramento

for the Commercial Cars Construction

Company of San Francisco. Gas car No.

61 was the first turned out by the said

company. The specifications are as fol-

lows : Body : Constructed of hardwood
and steel with tenoned vertical posts or

ribs. Lower framework supported by

two 6-inch channels which extend along

the sides of the car as far as the outer

ends of the trucks and are provided with

lugs to which the main semi-elliptical

supporting springs are attached. The
longitudinal channels are braced with

cross channels of the same dimensions

which are securely joined together at their

SIDE VIEW OF MOImK .\R. .\'i.i 61. i;.\siJI.INE PROPELLED MOTOR C.-\R IN
IXTERURB.AN SERVICE.

pelled motor cars in branch service and

ether railroads, in various parts of the

country have also tried out this type of

motor cars. The cars are built in vari-

ous types, including straight passenger,

straight freight, combination passenger

and ha.ggage, combination passenger,

smoker and baggage, and baggage and

mail cars. These cars range in length

frcm 50 lo 70 ft., their weights approxi-

mating from 55,000 to 70,000 lbs. The

seating capacity ranges from 55 to 105

persons. The engine is of the internal

combustion, four-cycle type, using gaso-

line as fuel although special carburetors

;irc also furnished for the consumption of

distillate. The cylinders arc six in num-

ber and the engine develops from 200 l<>

250 horse-power, according to the speed.

Past trials have attested to the practica-

bility of internal combustion engines for

lailroad service, viewed from the stand-

point of low operat-ng ctisl and mainte-

nance compared with even the smaller

types of regular steam locomotives which,

with the weight of fuel oil or coal and

intersections by means of triangular

plates ^ in. thick. The roof consists

of hardwood carlines covered with nar-

row selected redwood strips which are in

turn covered with muslin, outside and in-

side, heavily coated with white lead. The
engine room is located in front, the

smoker being next with toilet in center

between the entrance and exit doors.

The main part of the passenger compart-

ment extends from about the center of

the car to the observation platform at

the rear, the individual seats being ar-

ranged along each side at an angle of

30 dcg. Outside dimensions of car body

are as follows: length 40 ft. 4'< ins.,

width 7 ft. 6 ins., height 9 ft Inside,

height 7 ft. 3 ins., width 7 ft. The wood-

en frame is covered with 20-gage .sheet

steel plates which are grooved length-

wise for stiffening. Engine: Ruda six-

cylinder long stroke gasoline motor,

model SSU, cylinders cast en bloc, 3J4

•n. piston diameter by S'A ins. stroke;

dO horse-power at 1.700 rev. per minute.

Four-cycle type weight of engine with
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regular equipment about 675 pounds.

Wheels: Four pairs, front truck 34 ins.

diameter, rear truck 30 ins. diameter.

Hardwood, Ijuilt up with wooden rims

lUdNl- \IK\V (i|- MIlTdU I .\K .\ii I.I.

t;.SSOLlN"E PROPELLICD MOTOR t'AR.S

IN I.N'TERURB.\N SERVICE.

and interlocked spokes. Steel tires

shrunk on rims and otherwise secured.

Standard steel tires IVz ins. thick, 4 ins.

wide, .M.C.B. face contour. Cooling sys-

tem, water, operated by pump. Bear-

ings : S.K.F. self-aligning type ball bear-

ings on all axles. Generator : Bosch, con-

nected to 12 volt storage battery, Gould.

Smoker, nine persons. Rear compart-

ment, including the observation platform.

22 persons. Total weight of car ready

to run is 22,540 pounds. Brakes; two

automobile band type acting on driving

wheels on front truck, regular coach

train brakes, outside hung, on rear truck

wheels, actuated by ratchet handle in en-

gine room. Curving radius : Sharpest

curve car will take about 55 ft. radius.

Wheel base: 24 ft. lOK' ins. Speed : About

45 miles per hour, maximum.
The aforementioned motor car arrived

on the Ocean Shore Railroad on Janu-

ary 12, 1918. After preliminary tests ihe

car was placed in service on regular

schedule on February 18, 1918, in place

of the steam passenger train and was

taken off this service on March 2, 1918.

Maximum number of passengers carried

on a single trip, 69. Average number of

passengers carried, per trip. 26. .Xfter

many trips over the Ocean Shore Rail-

road, on completion of the aforemen-

tioned test, the motor car was tested out

over the Hetch Hetchy Railroad and also

over the Northwestern Pacific Railroad,

on both of which occasions the motor car

successfully negotiated the curves and

grades encountered. On return to the

Ocean Shore Railroad it was found

necessary to apply a heating system owing

to the increasing intensity of cold

weather. This was accomplished by ap-

plying a hood over the cxhjiust manifold

and running a sheet iron pipe the length

of the car, inside of which a 2-inch, iron

pipe was fastened which acted as an

auxiliary exhaust convc)'ance. Motor

Car No. 61 has been in service more or

less up to the present time, and this

company has just placed an order with

ihe Commercial Cars Construction Co. of

San I'rancisco for two cars of somewhat

larger seating capacity and more powerful

engines. These new cars will be equipped

with air brakes, air whistle and air oper-

ated bell ringer as well as other novel

features to insure reliable operation.

Ten-Wheel Type Locomotive on the
Holland Railroads.

Ilv L. Derens, Utrecht, 11oll.\:<d

The first consignment of the type of

locomotive shown in the accompanying

illustration was built by Beyer Peacock

;.nd Company, Manchester, England, in

1908, and were adopted for saturated

•team at a pressure of 200 lbs., the highest

pressure used in Holland. They are the

latest of their type of the 4 6-0 class,

and have since been augmented in num-
l-er by additions built by the Hohenzol-

lern Actien Gesellschaft of Dusseldorf for

the North Brabant-German Railway. They

were also the first six-coupled express

locomotives used on a Dutch railway.

Their success has stimulated the other

it was furnished with a superheater, as

(he boiler and tubes were still in good

condition. No less than 178 of the total

228 tubes were occupied by the super-

heater steam tubes, two in each tube,

which brought the total boiler heating

surface from 1,360 sq. ft. to 2,150 sq. ft.

The successful results obtained by the

introduction of the superheater appliances

were the reason that induced the Hol-

land company ordering two additional

engines, Nos. 36 and 37, both of which are

equipped with the standard superheater,

and froin which the photograph repro-

duced was taken, as shown.

The general dimensions of this type of

engine arc as follows: Cylinders, 20 ins.

diameter, 26 ins. stroke ; driving wheels,

6 ft. 6 ins. diameter; boiler pressure, 190

lbs. Heating surface : Firebox, 149 sq.

ft., tubes, 1,120 sq. ft.; superheater, 393

sq. ft.: total heating surface, 1,662 sq. ft.

Adhesive weight, 43 tons. Total weight

in working order. 61.6 tons. The tender

has two four-wheeler bogies or trucks,

and has a coal space holding 8.4 tons, and

a water capacity of 4.400 gals. ; the tender

weighing in working order 51 tons.

Cutter for Superheater Boiler Flue
Sheets.

Bv .A. C. CL.\RK. PiTT.sBURCH, Pa.

The attached drawing shows the de-

tails of an improved design of tool for

loring holes in flue sheets for super-

heater tubes. In starting the job, a hole

4u-0 iVPE OF LOCOMOTI\ES OX THE R.MI.WAYS IN HOI-L.\Nl).

railway companies in Holland to follow

the example.

The heavy Flushing mail service across

Holland to Germany necessitated the in-

tioduction of these powerful engines.

Four of them are now equipped with

superheater appliances. They haul the

400-ton mail trains at the required speed

of 55 miles per hour between Boxtel and
Wesel. When on one of these original

consignments of engines a cylinder or

other important part was to be renewed.

1 in. in diameter is drilled in the sheet

as a guide for the pilot pin on the device.

The end of the pilot pin fits into a tapered

hole in the body of the cutter holder, and

can be removed by driving pin in the

hole and thus forcing it out.

Two of the cutters are for the purpose

of cutting the hole in the sheet the de-

sired diameter, and the other two cutters

for chamfering the edge of the hole

afterwards. The four corners, or re-

cesses shaped or slotted out, from a
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Electrical Department
Regenerating Brakin«: as Applied to Electric Locomotives

What it Really Is

During ihe past two years regeneration

as applied to the electric locomotives has

been referred to many times. This fea-

ture is embodied in the electric locomo-

tives operating over the Blucfield-Vivian

division of the Norfolk & Western Rail-

way and on the Chicago & Milwaukee

electric locomotives hauling heavy freight

over the mountains. To better appreciate

what regeneration on a steam railroad of

heavy grades means, it seems desirable to

describe in a few words the operating

conditions on the Norfolk & Western

Railway where regeneration has been used

with success.

The profile of the electrified portion of

the road, including the famous Elkhorn

grade, is shown by Fig. 1. Commencing

ixpericnce and skill are necessary to take

tUiwn the long empties safely and intact,

with the use of air brakes.

.\ 3.250-ton train moving down the 2.36

I'cr cent grade between Coaldale and

Cooper represents considerable stored

iiicrgy when expressed in foot pounds or

liorsepowcr. The horsepower can be cal-

culated as follows : For each 1 per cent

grade the downward pull is 20 lbs. per

ton ; i. e., if it requires 20 lbs. per ton to

lift the train up the grade (disregarding

train resistance for the time being) then

the same energy exists to move the train

down the grade. On the 2.36 per cent

grade there will be then 47.2 lbs. per ton,

The train resistance must be subtracted

from this figure as it tends to hold the

FIG. 1. MAP AND PROFILE OF ELKHORN GRADE ELECTRIFICATION NORFOLK
WESTERN RAILWAY.

at East Vivian, the average grade for 5^a

miles is 0.7 per cent ; for the next S%
miles the average grade is 1.13 per cent

with a maximum of I'A per cent; for the

next four miles the average is 1.66 per

cent with a maximum of 2 per cent, the

heaviest grade being through the Elkhorn

tunnel.

Practically all coal is the freight han-

dled, collected from numerous coal mines

in the vicinity of Vivian and between that

point and Columbus, Ohio. This means

that the load is practically all one way

against the grade, and therefore extremely

heavy drafts of power are required from

the power house.

The trains are made up on an average

of 45 cars, totaling 3.250 tons, exclusive

of the locomotive. The empties are made

up into long trains, so that when descend-

ing the grade from Coaldale considerable

train back. Allowing 7 lbs. per ton for

the train resistance, there will be a net

amount of 40.2 lbs. per ton which with

the train we are considering, made up

of 3,250 tons trailing load and a 270-ton

electric locomotive, will amount to 141,504

lbs. These locomotives operate at a con-

stant speed of 14 miles per hour and re-

generate as soon as the speed increases

over this value by the smallest amount.

.\t 14 miles per hour, the speed in feet

per minute is 1,232. The energy in horse-

power, and which must be dissipated by

ihe brakeshoes as heat, is 141,504 X 1.232

^ 33,000 = 5,285 horsepower.

This value of horsepower is then avail-

able for useful work. Regeneration is the

taking of this energy or power available

on account of the train descending the

grade, and converting it into electrical

cnerg}', returning same into the trolley

wire and thus help to supply the power

demanded by some other train ascending

ihe grade. Less power is. therefore, taken

from the main power station than would

be the case without regeneration. Return-

ing ilectric power to the conductor or

trolley wire means that electric power is

actually generated on the locomotive, and

that the horsepower developed on the

down grade is converted into watts of

electrical energy.

The "watt" is the electrical unit. 746 of

them being equivalent to one horsepower.

We know power is required to generate

electricity, and that for every 746 watts

there is required one horsepower, provid-

ing the efficiency of the machine is taken

is 100 per cent. Wc have learned that re-

generation is the converting of the energy

represented by horsepower into electrical

power or watts, so that, if a method is

provided for controlling the amount of

power returned, this electrical power can

be kept constant or can be varied to suit

the grade which the train is descending.

The amount of energy or horsepower

available for regeneration is such that the

speed of the train down the grade is

under perfect control without the use of

air-brakes, which are held in reserve for

emergency and for stopping of the train.

Normally the electric motors supply the

motive power for the propulsion of the

train, but these are made use of to gen-

erate the electric current which is put

back into the trolley wire. The motors

are connected to the locomotive axles by

gearing and side rods, or a combination

of both, so that the armature of ihese

motors revolve at all times with the revo-

lution of the drivers. It is very interest-

ing to know just how these motors are

turned into generators, and how it is pos-

sible to return power to the overhead line.

Take, for example, the Norfolk & West-

ern locomotives. With these locomotives

advantage is taken of the 2.36 per cent

grade from Coaldale to Cooper. At this

point the pusher locomotive is cut oflE

from the rear of the 3.250-ton train. The

whole train is then handled down the

grade by regeneration. The ease with

which the train changes from running to

regeneration, and again at the bottom of

the grade from regeneration to running is

most remarkable. It is all the more won-

derful to realize that this cycle of opera-

tion takes place with the least possible

shock to the train.

Referring to the profile, there is a con-

siderable change in grade at Coaldale—

a
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change from 1 ; 2 per cent up grade to over

2.3 per cent down grade. After a few cars

of the train have passed over the crest,

the engineman shuts off the electric power,

changes over to regeneration position by

a simple movement of a handle. When
the master controller handle is again

moved in. the locomotive begins to re-

generate and picks up car by car as each

comes over the crown of the hill. The
change is equally simple at the bottom.

When the locomotive reaches the dip. the

master controller is thrown off, the loco-

motive changed over to running position,

and when the master controller is again

thrown on. the train is picked up car by

car so that no shock is experienced. All

of these operations are done with the

train maintaining practically a speed of

14 miles an hour.

Regeneration is. in general, the same

for all systems of electric traction, in that

it provides a means for retardation of the

train and for returning of power to the

overhead line. There is. however, some
difference, and we have divided same into

two classes, namely, the systems having

variable speed motors, the direct current

and single phase systems, and the three-

phase system.

The series motor is so called because

the armature and fields are connected in

series and the same current flows through

both. Fig. 2 shows these connections.

With this arrangement the field varies

with the load, which affects both the speed

and the torque of the motor. The torque

is represented by the product of the field

strength multiplied by the current flowing

through the armature. The pull, there-

fore, increases rapidly with increase in

current, at a corresponding decrease in

speed.

In order to regenerate on either of

these two systems, the voltage generated

by the motors must be greater than the

voltage or pressure on the overhead trol-

ley, and this pressure must be under con-

trol. The condition is similar to a water

pipe, say. with water at a pressure of 100

lbs. In order to force water into this

pipe, the pressure must be great enough

ic overcome the pressure in the pipe. The
motors must temporarily become electric

generators. As discovered by Faraday in

1831, an electric current at a pressure or

\oltage will be generated in conductors

when moving in a magnetic field. The
moving conductors cut the "lines of force"

and the voltage depends upon the number
of these lines of force cut in a given time.

It is clearly seen, then, the stronger the

field fthat is, the more the number of

lines of force) the higher will be the volt-

age at the same rate of cutting. Or with

the same lines of force, if the conductor

cuts at a greater rate, the voltage will

f.lso be greater. We refer to this point

to make clear the arrangement followed.

Take the locomotive. The armatures

are driven by gearing or side rods. We

have a magnetic field which can be pro-

duced by current flowing through the field

coils. It is then only a question of com-

bining and controlling these features, and

we have a generator. It would be im-

possible to regenerate with the armature

and field of the motor connected in series

so that they must be split up. The change

in connections is shown by Fig. 3. The
field is disconnected from the armature

and separately excited from some auxil-

iary power. The motor is now a shunt

generator and by adjusting the amount of

current flowing through the separately ex-

cited fields, thereby regulating the number
of lines of force, sufficient voltage can be

generated in the armature A to force cur-

lents back into the line against the line

voltage.

In the case of D C locomotive opera-

tion, the field of the motors can be excited

from a separate force such as a storage

battery, a motor generator set, or a gen-

erator driven from an idle axle. The
storage battery would be available at all

times. The motor generator set would
probably consist of two machines coupled

together, one of which is a motor and the

other a generator. The motor would be

A.

V

Z'oivar

/^/G J.

connected to the line voltage or the trol-

ley wire, and would run probably all the

time either with the locomotive hauling

or regenerating. The generator driven

from the ideal axle would have the fields

excited from the trolley.

If four or more motors are mounted on
the locomotives, a wide variation of speed

during regeneration can be obtained by

combining the motors in the series and

parallel combinations. During accelera-

tion of the locomotive the motors are

operated in combination starting, say, with

4 motors in scries, then transferring to 2

motors in parallel and 2 of these parallel

sets in series, and finally to the 4 motors

ir. parallel. Three running speeds are

thus possible, say, 8 miles an hour with

the first arrangement, 16 miles an hour

with the second arrangement, and 32 miles

an hour with the 4 motors in parallel.

These combinations work equally well in

he reverse direction when regenerating.

At the highest speed, say, 32 miles an

hour, if regeneration is commenced, the

motors will be used as 4 in parallel, as

the train speed decreases, the combination

would be changed over into 2 in parallel

and two sets in series, and with further

I eduction in speed, the motors would be

connected four in series. The reason

for changing is apparent : as the train is

reducing in speed the control must be

such that more current is passed through

the fields of the motors which are gener-

ating So as to keep the voltage up above

the line voltage. As a certain number of

lines of force must be cut during a cer-

tain time to give the voltage necessary,

and since the reduction in speed cuts down
'he rate, it is necessary to increase the

number of these lines of force so that the

total number of lines cut will remain the

same. There is a limit to the lowest

speed, below which point it is not possible

to keep up the field strength ; hence it is

necessary to change over to the second

combination. With this combination of

two motors in series, the voltage of each

motor is added together so that sufficient

voltage is obtained, and finally in the last

combination of four motors in series all

four voltages are added together to oppose

and overcome the line voltage. The
operation of the motors connected in

series is analogous to a double-acting

pump or compressor, where the air or

water pressure obtained from the first pis-

ton passes into a high-pressure cylinder

where it is increased to a much higher

pressure by the movement of the second

piston.

It should be understood that the cir-

cuits are all made or broken by switches,

and the arrangement is such that they

are all under perfect control of the en-

gineer.

Removing a Refractory Stud.

Instead of drilling out broken studs and

screws, drill a small hole in the center

with an electric drill, and when the bot-

tom of the stud or screw is reached fill

the cavity with kerosene. If the screw

is not then readily removable try two
cap chisels on the surface, operating near

the outer edges of the refractory screw,

and a few blows on the chisels never fail

to loosen the screw without in any way
damaging the thread.

To Resharpen Old Files.

Wash the files in warm water to re-

move the grease and dirt, then wash in

warm water and dry by heat. Put 1^
pints of warm water in a wooden vessel,

put in the files, add 3 ounces of blue

vitriol, finely powdered, and 3 ounces of

borax. Mix well, and turn the files so

that every one may come in contact with

the mixture, .^dd 10J4 otinces of sul-

phuric acid and J^ ounce of vinegar. Re-

move the files after a short time, dry,

rub with olive oil, and wrap in porous

paper. Coarse files <;hoiild be kept in the

mixture for a longer time than the fine

ones.
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Items of Personal Interest
}. S. Cullinan lias been elected presi-

dent of the Galena Uil Signal Cumpany,
succeeding Charles Miller.

Oscar Pierson has been appointed

roundhouse foreman of the Santa Fc,

with office at Argeniine. Kan.

Heorge F. Devine has been appointed

master lioiler maker of the Grand Trunk,

with office at Island I'oini, V't.

Richard K. Moore, general car foreman

of the Canadian Pacific at Cochrane, Ont.,

I'as been promoted to district car foreman.

VV. P. Connal has been appointed me-
chanical engineer of the Canadian Na-
tional railways, with office at Toronto,

Oiii., resigned.

E. H. Uticy, general manager of the

Dcssemer & Lake Eric, with headquarters

ai Pittsburgh, Pa., has been aiipoiiited

Federal manager.

A. M. Darlow, general manager of the

Buffalo & Susquehanna, with headquar-

ters at Wellsvillc, N. Y., has been ap-

|iointed Federal manager.

\V. H. Maddocks has been appointed

iiiechanical engineer of the Missouri, Kan-
^as & Texas and affiliated roads, with

headquarters at Parsons, Kan.

W. L. Mapother has been appointed

federal manager of the Cumberland Rail-

way. .\rlemus, Ky., to .\nchor, Ky., with

headquarters at Louisville, Ky.

James Finnegan has been appointed car

foreman of the Chicago, Milwaukee & St.

Paul, with office at Murdo, S. D., suc-

ceeding Frank Kulichka, resigned.

William H. Williams, chairman of the

board of directors of the Wabash, has

been elected president of the road, suc-

ceeding Edward F. Kearny, deceased.

\\ . C. Staley has been appointed super-

visor of oil traffic Southwestern region,

with headquarters at Kansas City, Mo.,

succeeding B. L. Swearingen. resigned.

Edward Griffin has been appointed night

roundhouse foreman of the Rock Island,

with office at Biddle, Ark., succeeding

G. L. Hcgberg, assigned to other duties.

W. J. Ormsby has been appointed mas-
ter mechanic of the Wisconsin Division of

the Illinois Central, with office at Free-

port, 111., succeeding E. Lawless, deceased.

A. L. Morgan has been appointed chief

engineer of the Des Moines LTnion, the

Iowa Transfer, the Des Moines Western
and the Des Moines Terminal, with office

at Des Moines, la.

E. W. Pratt, assistant superintendent

motive power and car departments of the

Chicago & North Western, with headquar-

ters at Chicago, III., has been granted an

extended leave of absence.

Frank G. Wallace, vice-president of the

Canadian Locomotive Company, has been

t lecled president to succeed the late Ur

J. J. Hariy, and J. L. Whiting succeeds

Mr. Wallace as vice-president.

A. H. Dixon has been appointed chief

engineer of Western lines, Canadian Na-

tional railways, succeeding the late .\. T.

Eraser, who was recently killed in a

snow-slide at Nelson, B. C.

W. L. Webb, district engineer of the

Chicago, Milwaukee & St. Paul, at Chi-

cago, has been assigned to special work

on the Chicago Union Station, and Lieut.

C. F. Urbutt succeeds Mr. Webb.

Lieutenant W. H. llobbs, having been

released from military duties, has resumed

his former duties as assistant engineer

of the Louisiana Division of the Missouri

Pacific, with headquarters at Monroe, La.

Samuel Jensen has been appointed as-

sistant car foreman of the Chicago, Mil-

waukee & St. Paul, with office at Council

Bluffs, la., succeeding Theodore Schmidt,

transferred to a similar position at Sioux

City, la.

C. A. Sasse has been appointed divi-

sional car foreman on the Pennsylvania

division of the Delaware & Hudson,

with headquarters at Carbondale, Pa.,

succeeding F. S. Gangley, assigned to

other duties.

L. C. Hensel, formerly electrical en-

gineer of the St. Louis-San Francisco,

with headquarters at Springfield, Mo., has

1 ecome associated with the Gastin-Bacon

.Manufacturing Company, with office at

Philadelphia.

.Vrthur E. Hoff, former industrial com-

missioner of the Erie, who has returned

from service in the United States Navy,

has been appointed assistant to the presi-

dent of the Erie, and his former position

lias been abolished.

H. T. Anderson, superintendent of mo-

tive power of the Missouri, Kansas &
Texas, at Parsons, Kan., has been ap-

pointed mechanical superintendent of the

same road and affiliated lines, with head-

t.uarters at Denison, Tex.

C. M. Schramin, chief clerk to the me-

chanical superintendent of the Chicago,

Rock Island & Pacific, with headquarters

at Chicago, 111., has been appointed assist-

ant to the vice-president of the Vapor Car

Heating Company at Chicago.

R. L. Irwin, purchasing agent of the

Texas & Pacific, with office at Dallas,

Te.x.. has had his jurisdiction extended

over the Fort Worth Belt, and the In-

ternational & Great Northern—Spring to

Wort Worth, and Madisonville branch.

R. W. Burnett, superintendent of mo-
tive power of the Missouri, Kansas &
Texas of Texas at Denison, Tex., has

been appointed assistant mechanical super-

intendent of the same road and affiliated

b'nes, with lieadquarters at Denison, Tex.

Harold R. Miles, assistant engineer on
llie Canadian Pacific, with headquarters at

.Montreal, Que., has been promoted to

division engineer, with headquarters at

Winnipeg, Man., succeeding H. K. Yor-
ston, appointed locating engineer of the

Canadian Pacific, Western Lines.

F. E. Doremus has been transferred as

general Eastern manager of the E. L. Du
Pont de Nemours Export Company,
with headquarters at Shanghai, China,

and E. R. Galvin has been appointed

manager of the powder division of the

company's products, succeeding Mr.
Doremus.

George W. Ray, formerly roundhouse
foreman of the Chicago & .\lton at

Brighton Park roundhouse. Chicago, 111.,

has been appointed master mechanic in the

same road, with office at Slater, Mo. Mr.
Ray was employed in the mechanical de-

partment of the Frisco before coming to

the Chicago & .Mton.

C. S. Ogilvie has been appointed assist-

ant engineer of the Grand Trunk, with

headquarters at Ottawa, Ont., succeeding

H. Mow'att. Mr. Ogilvie has just returned

from a German prison, having joined the

Canadian Expeditionary Force in the 13tli

Royal Highlanders, and had the misfor-

tune to be taken prisoner in the second

year of the war.

D. C. Fenstermaker, assistant engineer

in charge of construction on the Chicago.

Milwaukee & St. Paul, has been promoted
to district engineer, with headquarters at

Chicago, III., in charge of the Iowa, the

Des Moines, the Kansas City, the Sioux
City and Dakota and the Dubuque divi-

sions, succeeding W. E. Wood, assigned

to other duties.

A. M. Mueller, manager of the St.

Louis branch of Joseph Ryerson & Son
Company of Chicago, III., has been pro-

moted to general manager of sales, and
will have charge of all warehouse and mill

products west of Pittsburgh, Pa., and
William H. Basse has been appointed

manager of the Detroit, Mich., plant of

the same company.

A. A. Corey, formerly general super-

intendent of the Homestead plant of the

Carnegie Steel Company, has been elected

president of the Cambria Steel Company.
Johnstown, Pa., and vice-i^resident of

the Midvale Steel & Ordnance Company,
with headquarters at Philadelphia, Pa.,

and John S. Oursler succeeds Mr. Corey
as general superintendent of the Home-
stead plant.

F. de St. Phalle has been elected vice-

president in charge of foreign sales of the

Baldwin Locomotive Works, and R. K.

Johnson, a son of Alba B. Johnson, has

been appointed foreign sales manager.
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John P. Sykes, vice-president in charge

of manufacture of the Baldwin Locomo-
live Works, has sailed for France, and

while abroad will inspect foreign locomo-

tive building plants.

M. K. Barnum, assistant to the general

superintendent maintenance of equipment

of the Baltimore & Ohio, with office at

Baltimore, Md., has been appointed me-
chanical engineer for the corporation. Mr.

Barnum is one of the most accomplished

railroad mechanical engineers of our time,

and has held the highest position in the

mechanical department in nearly a dozen

of the leading railroads, both Eastern

Knd Western.

J. E. Anderson, purchasing agent of the

Missouri, Kansas & Texas, the Denver &
Rio Grande, and other roads in the South-

western region, with headquarters at Dal-

las, Tex., has been appointed assistant

purchasing agent of the St. Louis-San

Francisco, the Kansas City, Clinton &
Springfield, the Paris & Great Northern,

the West Tulsa Belt Railroad, and the

Rock Island-Frisco Terminal, with head-

quarters at St. Louis, Mo.

R. W. SpofFord has been appointed

local general manager of the Manila

Electric Railroad & Light Company,

Manila, Philippine Islands, by The J. G.

White Management Corporation, New
'S'ork, N. Y., the operating managers of

that company. Mr. SpofFord was gradu-

ated from the United States Naval Acad-

emy at Annapolis, and spent about five

years in the navy. He was retired in

1911. Shortly thereafter he was engaged

by The J. G. White Management Cor-

poration and was assigned to the staff of

the Augusta-.^iken Railway & Electric

Corporation, -Augusta, Georgia, and later

was made general manager of that com-

pany. When the United States entered

the world war, Mr. Spofford, as a naval

reserve officer, was called to the colors

for service. With the signing of the

armistice he was again placed on the re-

tired list of the navy, with the grade of

lieutenant commander.

General Tripp was recently decorated

with the United States Government dis-

tinguished war service medal, which was

awarded him for his excellent work in

systematizing methods and practice, re-

sulting in the hearty cooperation of in-

duslr'cs producing ordnance material for

the army. Mr. Tripp's army career has

been marked by a series of successes

Entering the army with the rank of

colonel as Chief of the Production Divis-

ion of the Ordnance Department, he was

later promoted to the rank of brigadier

general as assistant chief of ordnance.

General Tripp has proven himself to be

a man of wonderful executive and or-

ganization ability. It was he who con-

ceived the idea that production work of

the Ordnance Department should be

handlid from different points ihroiitrhout

the United States instead of through one

big head in Washington. This scheme

worked out to perfection and was the

means of speedy and efficient production.

It is to men like Tripp that our country

is indebted for the great part they played

in assisting in the speedy and victorious

end of the world war. Before going into

service. General Guy E. Tripp was pres-

ident of the Board of Directors of the

Westinghouse Electric and Manufactur-

ing Company, to which position he re-

turned after the signing of the armistice,

and the cessation of hostilities.

Manufacturers' Association.

The twenty-fourth annual convention of

the National Association of Manufactur-

ers will be held at the Waldorf-Astoria,

New York, on May 19-21. Walker D.

Hines, Director General of the United

States Railroad Administration; Daniel

Willard, president of the Baltimore &
Ohio; William Starr Myers, of Princeton

University, and others, are already ar-

ranged for to address the convention. Of
particular interest will be the discussion

on the future of the railroads.

Railroad Advertising

The United States Railway .Administra-

tion has entered on a large national ad-

vertising campaign for the railroads that

will run up into several hundred thou-

sands of dollars. This regional advertis-

ing is not only going to cover the outdoor

sports sections of the country, but also

will show up the industrial regions. Op-

portunities offered along the various rail-

roads arc being illustrated, and an en-

deavor will be made to increase passen-

ger traffic throughout the country. The

regional directors of the railroads arc

working out plans for future campaigns

and into their hands will be given the

placing of the advertis'ng contracts.

Canadian Railway Aflairs

Proprietors of the Bi'itish railway stock

will glean little comfort from the attitude

(if the Dominion Government to the rail-

ways of Canada. Last week's revelations

regarding the Grand Trunk Line not only

disclose a woeful state of affairs, but

convey the impression that the Canadian

Government is prepared to lake advant-

age of the misfortunes of the company to

institute nationalization on the cheap.

Briefly, the position is that the Grand

Trunk Pacific—a subsidiary concern of

the Grand Trunk Railway—having failed

to fulfil earlier expectations, called upon

the parent company to provide the inter-

est on Pacific bonds which had been

guaranteed. This the Grand Trinik Railway

was iinalilc to do, and financial assistance

was asked from the Canadian Govern-

ment. The matter was made the subject

of a Royal Commission, and by a majority

it was recommended that the Grand

Trunk Pacific sliould be nationalized, and
the suggestion made that the Grand
Trunk might also be acquired.

Oil for the Bulgarian Railroads.

Charge d'.A.ffaires Charles F. Wilson has

transmitted from Sofia, Bulgaria, a list

of lubricating oils required by the Bul-

garian State Railroads. The quantities

are as follows (1 kilo equals 2.2 pounds) :

Engine oil, 1,300,000 kilos ; cylinder oil,

500,000 kilos ; superheated cyKnder oil,

200,000 kilos; axle oil. 600,000 kilos; gas

oil, 200,000 kilos ; colza, 50.000 kilos ; lin-

seed oil, 30,000 kilos; kerosene, 40,000

cases; and benzine, 1,200 cases.

Mr. Hines on Flies

The director general of railroads ad-

vises us that there is probably no other

public gathering place that is so popular

as a rendezvous of the common house tly

as the railroad stations and depots. The
flies are attracted by certain unsanitary

conditions frequently existing in such

buildings and the litter from luncheons

and other refuse which is scattered about

and the Opportunity to meet the repre-

sentatives of other uncleanly commu-
nities who alight from the trains. The
mild weather has been responsible for

conditions that will promote the breed-

ing and growth of this common enemy
to all mankind and the serious war strain

has debilitated both the physical and men-

tal conditions of our people and made
them susceptible to the ravages of disease.

We know you are reluctant to placarding

the railroad stations but we feel that the

conservation of life is of as great im-

portance as the conservation of food.

The Return of the L6comotives

In the operations of the Railroad .Ad-

ministration the pooling of locomotives to

meet the exigencies of the national service

has now been coni])k'led, and the locomo-

tives have now been practically all relumed

to the roads on which they were originally

operated. .Ml are said to have been re-

paired and placed in good condition be-

fore being returned. The total numlier

under lease to various roads was about

800, and it is generally admitted that dur-

ing the year in which the system was in

vogue excellent service was performed,

greatly relieving the national emergency.

To Restore Rubber.

Those using articles made of rubber

that frequently lose their elasticity through

oxidization may restore ihe material to

its original condition by a simple pro-

cess. Soak the part in a mixture of one

part of ammonia to two parts of water.

It is particularly well adapted to the re-

storing of rubber bands, rings and small

tubing that are ready to become dry and
brittle.
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Railroad Equipment Notes
The Commonwealth Edison Company.

Chicago, is inquiring for one 66-ton coii-

ccntrated-load well-car.

The Greek government is reported in

the market for 500.000 steel railway ties

of 242 pounds weight eadi.

The Federated Malay States Railways

have ordered 12 locomotives from the

Baldwin Locomotive Works.

The Chesapeake & Ohio plans to expend
about $500,000 on extensive shop improve-

ments at Huntington, W. Va.

The Great Northern Refining Company.
Chicago, is inquiring for 125 8,000-gallon

tank cars for lease for 90 days.

The Government of the Netherlands.

Colonial Department, is inquiring for one

motor inspection car for export.

The Magnolia Petroleum Company has

ordered five 10,000-gallon tank- cars from
the American Car Sc Foundry Company.

The Broken Hill Proprietary Company
has ordered six 50-ton steel hopper cars

from the American Car & Foundry Com-
pany.

The New Howard Colliery Company,
Huntington, W. Va., has ordered 59 cars

from the American Car & Foundry Com-
pany.

The Department of Railways and
Canals. Dominion government, plans to

build shops and a roundhouse at Over-
brook.

The Southern Alberta Refineries Com-
pany has ordered one 40-ton, 8,000-gallon

tank car from the American Car &
Foundry Company.

The Pennsylvania Equipment Company,
Philadelphia. Pa., is in the market for SO

steel hopper and 50 steel gondola cars of

100.000 lbs. capacity.

The Kaiiima Mining Co. (China) has

ordered two 30-ton 6-wheel (0-6-0)

switching locomotives from the American
Locomotive Company.

The Pennsylvania Equipment Company,
1420 Chestnut street. Philadelphia. Pa., is

in the market for 20 second-hand, 30 to

40 ton capacity flat cars.

The Cuban American Sugar Company,
New York, has ordered 100 narrow gage
cane cars from the American Car &
Foundry Company for export to Cuba.

Koberi Hudson. Ltd.. Leeds. England,

have ordered two Mogul type locomotives,

weighing 37.000 lbs. and with 11 by 16

ins. cylinders, from the American Loco-

motive Co., for service in Portuguese

East .Africa.

The South Manchurian Railways have
ordered 26 Decapod locomotives from the

.American Locomotive Company. These
locomotives will have 23 by 28 ins. cylin-

ders and a total weight in working order

of 202.000 lbs.

The Kaijama Mining Coinpany, China,

has ordered two 6-wheel switching loco-

motives from the American Locomotive
t-onipany. These locomotives will have

12 by 18 in. cylinders, and a total weight

in working order of 60,000 lbs.

The American Locomotive Company
has just closed orders for 62 engines for

foreign roads. The largest order is from
South African railways for 40 mountain
type engines, of which 20 will weigh 97
tons and 20 94 tons. The engines for

South African railways will be built at

the company's Montreal plant and others

at its Cooke works.

The French government, through the

French High Commission, has bought
from the Director General of Military

Railways 485 standard gage. Pershini;

type locomotives now being built by the

Baldwin Locomotive Works, and 19.86<3

freight cars of various types that were
under manufacture in the United States

when the armistice was signed. There
remains a comparatively small number of

locomotives and cars yet to be disposed
of and it is expected that they will be
sold to some of the Allied governments.

During ilarch the United States Rail-

road Administration delivered to the

railroads under Federal control 250 loco-

motives. 112 of which were of the Mikado
type. 62 Santa Fe, 41 switchers. 22 Pa-
cific, 11 Mallet, jnd 2 Consolidation. It

will thus be seen that the Mikado type
continues to be chiefly in demand. In
addition to these the American Locomo-
tive Company constructed 26 miscellane-

ous locomotives for domestic service, and
32 locomotives to foreigin countries, while
the Baldwin Locomotive Works com-
pleted 96 locomotives for foreign service.

and one for domestic service. Other
firms constructed a considerable number
of locomotives for domestic service, so

that the total of new locomotives built

in the United States in one month ap-
proaches 400. This is claimed to be the

high water mark in locomotive construc-

tion.

Reduce Brake

Cylinder Leakage

to a Minimum

keep leathers soft and plia-

ble, make it p<issible for

brakes to respond quickly

to pressure variations, be-

cause the parts move on

graphite instead of leather

or metal, bv using

DIXON'S
Graphite Air

Brake Grease

The graphite adheres to

the leathers (thereby re-

taining the original filler)

and to the surfaces of the

piston and cylinder walls.

Write for Booklet No.

89-RR and sample.

Made in JERSEY CITY. N. J., by tfa*

Joseph Dixon Crucible

^^ Coinpany ^
ESTABLISHED ISZ?
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DERAILMENTS
ON AGAIN
WITH

Q -C
"FEWINGS"

CAR REPLACERS

Make quick and easy work for

the wrecking crew. Are light

enough to be handled by one

man, but have a capacitv to

carry the heavy locomotives of

the present day.

TOP VIEW
OUTSIDE

REPLACER.

UNDERSroE
INSIDE

REPLACER

A gradual and easy climb

of wheels on replacer. High

enough to do their work, but

do not interfere with under-

rigging of cars and locomotives.

TlieQ^<p(]co.

90 WEST ST.

NEW YORK

PeopUi Ga» BIdg., Chicago

Ry. Exchange BIdg., St. Louit

Bulletins, Catalogues, Etc.

Spring Painting. Manganese.

Dixon's Graphite tor April points out The use of manganese alloys in open-

with force and poetical beauty the need hearth steel practice is the subject of an

t spring painting to be in harmony with exhaustive treatise by Samuel L. Hoyt,

nature, which never errs. "When spring an eminent authority engaged in the war

unlocks the flowers to paint the laughing minerals investigations. As is well known,

soil," is the season when buildings, manganese is used for the purpose of

".ridges, metal doors and shutters, tanks, purifying the steel during the process of

smokestacks and other structures should heating, and although found in America

he reconstructed with paint. Dixon's in large quantities, it was looked upon as

;-aint has stood the test of time, and it inferior to foreign products. The war

is well to paint once with Dixon's paint lias changed this, and means have been

and be done with it. It comes in four found to purify the home product, and in

colors, dark gray, olive green, dark red, future we will use our own manganese,

and black. The trimming can be done in Copies of the Report. Xo. U. may be had

a lighter color. Send for a copy of

Crafhitc to the Joseph Dixon Crucible

Company, Jersey City, N. J., and learn

all about their fine products. Wilson Welding.

An illuminated booklet of 24 pages has

been issued by the Wilson Welder &
.Metal Company, Xew York, manufactur-

ers of the Plastic- Arc welding apparatus.

A part of the booklet is devoted to a de-

scription of the repairing done on the

damaged German ships that came into the

hands of the Federal Government. The
subject is of real interest as showing the

comple.x work that can be done by the

Wilson process. . The illustrations are ex-

cellent.

Newton Machines.

Catalogue 49-.A., issued by the Newton

from the Department of the Interior,

Washington, D. C.

Engineering College.

The L'niversity of Illinois comes out

I his year with an elegant pictorial de-

scriptive Bulletin setting forth its many
educational advantages. The constantly

increasing number of buildings being

added to the State University at L'rbana.

III., is the best proof of its growing pop-

ularity. In the department of railway en-

gineering there is now one of the most

complete locomotive testing plants in the

world, which may be re-arranged to suit

the dimensions of any locomotive. The

same may be said of the various test

cars, including electric and dynamometer Machine Tool Works, Philadelphia, Pa.,

cars and drop-testing machines. Copies describes and illustrates three types of

of this Bulletin, Xo. 12, may be had on

application to the L'niversity.

Westinghouse New Annual Catalogue.

-\ ,-atalngue in which all of the electric

supplies of the Westinghouse Electric &
Mfg. Company of East Pittsburgh. Pa.,

arc listed, has just been issued. There

are 1,264 pages of descriptive matter per-

taining to the products of the company, 120 Broadway, Xew York, reminds us that

with tables showing the approximate cost millions of our people-have become hold-

of all supplies listed. The catalogue also grj ^f bonds, but some of them .seem to

coniains a vast amount of information of
feel that they are at liberty to sell them

a technical and engineering nature, and a a^j yjg {he money for unnecessary pur-

copy should be in the hands of all inter- p^ggg 5^ (hey are. But they should not

c-,te<l in the utilization of electric power. ^^ j^ except under the spur of urgent

necessity. There are no better securities

Newton slotting machines, as well as up-

right generating planers, locomotive link

grinding machines, locomotive rod boring

machines, milling machines and others.

Most of these machines are equipped with

recent improvements.

Liberty Bonds.

The Government Loan Organization,

Boiler Water Treatment.

.\ Reprint of Engineering Bulletin Xo.

3. prepared by the United States Fue\

Administration, contains valuable data in

legard to boiler water treatment. The

approved methods of heating water be-

fore it reaches the boiler is tersely ex

in the world,

enough.

A word to the wise is

Advertising.

We are in receipt of a number of finely

prepared pamphlets on the advantages of

liberal advertising. The arguments are

plained. The appended reports from rail- unanswerable. Xot only is the adver-

loads and other indu.stries substantiate lising of a good thing the way to success.

the claims made in the Bulletin. Copies but it is a sign of success. We are enter-

may be had from the Government Print- ing upon a reconstruction period, and

ing Office. Washington. D. C. Five cents printers' ink is the pioneer of publicity

per copy. which is the plain path to progress.
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COLUMBIA
DEVICES

Original

CoIu"il-ia Lock Nnt Assrinblfd

Made Hexagon and Square

Square

Columbia Gib Nut Lock

Castle Nut

Make your work light-

er, protect your reve-

nue earners and insure

smooth running cars

and engines. Illustrated

booklet mailed upon
request.

Columbia Nut
& Bolt Company

INC.

Bridgeport, Conn

Annual Report of the New Haven.

A Miniiiiary of the annual statement of

the New York, New Haven & Martford

lailroad company shows that, while the

net income and resultant interest on the

capital stock is not as large as would be

wished, the improvement in equipment

continues on an ample scale. During 1913,

among other additions 1,500 hopper coal

cars and SO Santa Fe locomotives were

placed in operation. For the coming year

it is proposed to expend approximately

J7.000.000 to continue the programme of

improvements, the principal items being

ihe Cedar Hill Yard and New Haven sta-

tion improvements, engine house and

>liops in the vicinity of Boston, new and

improved bridges and increased weight

.pf rail, and other betterments.

Mechanical Convention Exhibits.

Till- ileiiiand for space for exhibits at

the June Mechanical Convention is such

that tlie Railway Supply Manufacturers'

Association's Committee has been making

efforts to extend the space with a view

ti) admit additional exhibitors. In March

almost every foot of available space had

been taken up. amounting to about 90,000

>tl. ft. It is therefore evident, as Presi-

dent Walker states, that there is an as-

surance of an overwhelming success as far

as the mechanical exhibition is concerned.

This is as it should be, and, doubtless, the

attendance of those interested in the ex-

hibits will be equally record-breaking.

divide it with everybody, says .^utomotife

Induslrit-s. Very few of the anarchistic

agitators in this country own any prop-

erty.

When a man owns properly he appre-

ciates the necessity for well-organized

legislation and for the necessity of en-

forcing laws. W hen the labor class as a

whole in any community owns properly

it is a law-abiding and satisfied class.

This is not only progressive in itself, but

always carries with it a successful com-

munity. .X beginning with War Savings

Stamps may soon lead to the purchase of

a home.

The Metric System

The propagandists of the metric system

of weights and measures are at it again

with renewed vigor, as if we had nothing

e!se to think about except creating con-

fusion. Our contractors have shown that

ihey can build anything likely to be paid

for in anv kind of measure.

For Testing and Washing
Locomotive Boilers

Government Needs Boilermakers

Thirty first-class boilermakers are

urgently needed at the United States Navy

Yard at Norfolk, Va. Pay ranges from

$,^.36 to $6.40 for eight hours. Perma-

nent employment is assured. Thirty days

leave with full pay is granted at the

expiration of the first year of service, and

for each month thereafter two and a half

days' leave are allowed with full pay.

When overtime is necessary, time and a

half is allowed for all time in excess of

eight hours. The Navy Department has

authorized the Commission to furnish

transportation to qualified men from point

C.I departure to Norfolk, Va., if the men

will agree to work for at least six months.

I'. 5. citizens only will be considered.

Full apprenticeship and good physical con-

dition necessary, .^pplication Form No.

1800 is required, which should be fully

executed and filed with the Civil Service

Commission at Washington. D. C. This

form can be secured either from the Com-

mission's office or from one of its field

representatives. They are located in all of

the. larger cities of the United States.

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

MBnufaclurers of Injector*. Ejectors.

Boiler Washers and Testers. Boiler Checka.
Obeck Valtea.

Thrift a Solid Foundation.

Somebody has defined a Bolshevik as

man who has nothing and wants to

ASHTOISJ
POP VALVES AND GAGES
The Quality Goods That Laat

The Aihton Valve Co.

271 Franklin Street. Boeton. Mass

DUNER
CAR CLOSETS

DUNER CO.
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The Demand for Railroad Equipment in South

America and Other Foreign Countries

The opportunities for American engi-

neering enterprise, particularly in railroad

equipment, has never had an opportunity

in any way comparable to the present.

The great war almost paralyzed railroad

development. This is particularly true of

the South American republics and the

British and other colonies in Africa and

Asia. Many of these countries had been

largely supplied in the matter of railroad

equipment from the British manufactur-

ers, and during the war period, not only

the British but other European railroad

ing hopefully of meeting their difficulties

in the lack of material on the United

States as their stay in the immediate

future.

.\mong these, Argentina is particularly

prominent as a field full of promise and

comparatively easy of fulfillment. With a

stable government, it is in a position to

meet its obligations, and its possibilities

in development are enormous. It has al-

ready shown an enterprising spirit, as

proved by the fact that while it has only

about one-third the area of Brazil, it has

measurement or gauge, particularly if the

orders for material come in sufficient

quantities, the duplication of parts greatly

facilitating the speed of construction, as

has been shown in the rapidity with which

the standard locomotives built to the or-

der of the United States Railroad Admin-
istration were placed in service.

Coming back to the foreign equipment

of locomotive known as the Garrett Loco-

motive which first appeared on the West-

ern Australian Government railways,

mostly in the narrow gauge type, and was

iAkU.VT TVI'li OK LOCOMOTIVE IX SERVICE I.V AKGENTI.NA, liR.VZIl. .\.\l) EI.SEVVIIEKK.

supply firms were wholly unable to meet

the growing demands. That American

constructors were also limited in their

resources is true, but there was a sur-

passing degree of promptitude in meeting

the emergency, owing in some measure to

the late period at which America entered

the war, but largely owing to the ama/ing

capacity developed by American engineer-

ing adaptability to meet the situation.

This has given America a great name
abroad, with ihc result that the railroad

enterprises all over the world are depend-

nearly 25,000 miles of railroad in success-

ful operation while Brazil has about 16,000

miles of railroad. Great schemes of im-

portance were projected before the war,

and are now being taken up. The e.\-

panding city of Buenos Aires is the cen-

ter of the railway system, nearly all the

lines radiating north, west and south from

that city. The largest mileage is of the

5 ft. 6 ins. gauge, the next being of the

metre gauge, with a limited number of the

4 ft. S'A ins. gauge. American engineers

have shown equal facility in any kind of

latterly introduced in the Argentine, Bra-

zil and other South American countries.

The characteristics are well known among
railroad men, but it may be briefly stated

that the main feature in this articulated

type of locomotive is the method of frame

construction whereby the frame carries

the boiler, instead of the boiler being su-

perimposed upon the motor bogies or

trucks, the boiler being carried between

them, and pivoted to them at the extreme

ends, the trucks supporting the driving

mechanism as well as the fuel and water
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laIlk^. It will be notfd that there are no

wheels under the boiler or tanks on the

boiler frame, thereby placing no restric-

tions on the height of the boiler or size

of the lirebox. '1 he system creates no

difHcuhy in the way of axle loading.

Even with the tanks nearly empty there

is still sufficient weight on the trucks for

the necessary adhesion. Not only so, but

the element of flexibility is admirably

adapted to sharp curves, the center line of

the boiler frame forming a continuous true

chord of the curve, the maintained center

of gravity even at high speeds remaining

at a correct degree of stability. The sys-

tem is also well adapted on lines laid with

light section rails, as well as on steep

gradients.

The cylinders are fitted with inside ad-

mission piston valves and actuated by the

Walschacrts gear. Double beat valves

are provided on the dome with independ-

ent throttle valve rods and levers con-

structed so as to work together, and also

to be readily disconnected. In regard to

the steam pipes, one is taken to the

smokebox, and the other is brought out

through the back of the firebox and un-

derneath the deck to the rear engine con-

necting pivot ; the connection between the

steam pipes and cylinders being made

through a ball-joint on the center line of

each pivot. The connection between the

engine reversing shafts and the reversing

gear is effected through the engine pivots

by levers fitted with universal joints so

that they act readily independent of the

oscillation of the engine. The exhaust

steam from the rear engine cylinders also

passes through a ball joint near the cen-

ter of the rear pivot into a pipe leading to

an exhaust pipe in the smokebox. The

engine is fitted with a combined vacuum

and hand screw brake acting on the

coupled wheels of each engine.

Some of the dimensions of this type of

locomotive as adapted to the metre gauge

and taken from those in service on the

San Paulo railway in Brazil are as fol-

lows : Cylinders, 14 ins. by 20 ins. ; main

wheels, coupled, diameter, 3 ft. 6 ins.

;

bogie wheels, 2 ft. 3V< ins. : boiler, length.

10 ft.; diameter, 5 ft. 4 11-16 ins.; height

from rail, 7 ft.; tubes, 339; diameter, V/g

ins. : firebox, length, 5 ft. 7^4 ins. ; width.

5 ft. 3'A ins.; height, 6 ft.; outer shell,

Bclpaire stayed; heating surface. 1,865 sq.

ft. ; boiler pressure. 200 lbs. ; tank capac-

ity, smokebox end. 2.000 gals. ; firebox

end, 1.000 gals.; fuel. 400 cubic ft.

Of more recent construction and of

more ample proportions, our second illus-

tration shows a type of locomotive in

service on the Central Argentine railway.

It is of the 2-8-2 type for the 5 ft. 6 ins.

gauge, with cylinder 19 ins. by 26 ins.

;

coupled wheels, 4 ft. 1 in. diameter ; truck

wheels, 2 ft. 9 ins. diameter ; rigid wheel

base, 14 ft. 6 ins. ; total wheel base. 30 ft.

3 ins.; valve gear. Walschaerts; heating

surlace, tubes, 1,435 sq. ft.; firebox, 139

s(|. It.; total, 1,694 sq. ft.; grate area, 25

sq. ft. ; boiler pressure, 18U lbs. ; tractive

power, 29,308 lbs. ; weight in working or-

der, K4 Ions, 15 cwts. ; capacity of tank,

2,200 gais. ; coal, 2>j tons ; length over

buffers, 39 ft. lO.li ins. ; maximum width,

9 11. b nis. ; height, 14 ft. 7'/i ins.

In regard to material the common Brit-

ish practice of copper fireboxes, and also

brass lubes are in u.--e on this locomotive,

and these types of locomotive are illus-

trated as showing examples of the types

that are in service not only in South

.•\merica, but .-Kustralia, South Africa and

elsewhere, and largely supplied by British

engineers previous to the war and to

which very little addition has been made

during the war, although a considerable

amount has been spent in the improvement

of roadbeds in Argentina and elsewhere,

as well as the double tracking of main

lines, erection of new and larger stations,

the electrifying of suburban lines radiating

from Buenos Aires, and the improvement

of port facilities and workshops. So

many of these additions and betterments

have been going on that official reports

have shown that some of the companies

have been severely criticized by their

stockholders for the elaborate scale on

which they have pursued this policy of

improvement, and it is impossible to pre-

dict whether or not the railways will re-

sume their pre-war plans for expansion.

In the case of the European companies it

will depend on the price of money at home
as well as on the form which the proposed

railway legislation in Argentina will take

and the solution of the present labor prob-

lem. .Almost without exception the com-

panies have increased their reserve funds

during the last four vears. although they

u chance to make a reasonable profit on

their capital investment.

There arc no detailed statistics available

for several years, but previous to the war

the Argentine market for railway supplies

of all knids was varied and extensive.

The electric suburban systems operated

by the Central .Argentine and the West-

ern necessitate an entirely separate equip-

ment, and the large freight terminals and

the extensive docks at Buenos .Aires re-

quire their own special equipment.

I'rom the official reports the following

table shows the quantity of rolling stock

owned by each of the large companies in

1913—the year preceding the war ;

Pas- Freight
I-oco- sen- and
mo- per other

Railroads lives cars cars Total
Central Argentine 620 651 21,233 22,504
Kuenos Aires Great

Sonihcrn 627 786 15,200 16,613
Kuenos Aires Si Pacific 742 409 12,651 13,802
Diienos Aires Western 327 348 9.747 10,422
C.irdoba Central 267 i2i 6,960 7.550
diitral Norte 387 206 6,537 7.130
Province of Santa Fe 160 147 5,604 5,911
Ptovince of Buenos

.\ires General Rail-

road 104 98 2.566 2.768
tntre Rios S4 94 2.168 2,346
.\rgentine del Norte.. 66 100 1,829 1.995
.\rgentine .Northeastern 68 74 1,136 1,278
Rosario Puerto I3el-

grano 44 28 1.094 1.166
Buenos Aires Central. 38 25 1.016 1.079
La Plata & Meridiano
Ouinto 21 25 923 969

Buenos Aires Midland 34 .>3 869 936
Central Railway of

Chiibut 6 7 86 99
State Development
Railways

Total 3.595 3,354 89.619 96.568

It will be noted from this table that the

Central Argentine, the Southern, and the

Buenos .Aires & Pacific normally require

the largest amounts of rolling stock.

These three companies maintain extensive

shops in the Argentine where they not

only do repair work, but manufacture a

considerable amount of rollins stock. The

)] T-\NK ENGINE ON THE U-NTU.\I. .\RGENTINE RAILWAY.

have been forced to pay very small or no

dividends at all, and they are anxious to

retain and expand their Argentine hold-

ings, provided they are insured sufficient

protection by the government, as well as

Central .Argentine has large factories at

Rosario and Perez, where it has been

building cars for several years. The

shops of the Southern are situated at

Tallcrcs, where, among other railroad
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equipment, a special type of postal car is

made. The Buenos Aires & Pacific has

been building a distinctive ventilated fruit

car for fast service between San Juan,

Mendoza and Buenos Aires.

The administrative offices of the large

British companies are, without exception,

situated in Buenos Aires, but the execu-

tive officers are British and prefer to make
their purchases in Britain when possible.

The fact explains the predominant place

previously occupied by Britain among the

countries sending railway equipment to

the Argentine during the five-year period

(1909-1913) immediately preceding the

war.

Since imports, not only of rolling stock,

but of miscellaneous supplies of all kinds

including raw materials have been so

hands of American manufacturers, and all

that is required is a maintenance of that

marked degree of promptitude in filling

orders, which we have already referred to,

in order to establish a rapidly growing

market for American railway equipment in

South Africa, as well as in other coun-

tries hitherto largely supplied from Euro-

pean manufacturers generally, and Britain

particularly.

In this connection it will be of interest

to note our third illustration showing a

type of locomotive in the service of the

South --Kfrican railways. It is of the nar-

row gauge or 3 ft. 6 ins. type, and while

of considerable length of wheel base is

adapted to curves of a minimum of 300

ft. The following are the general dimen-

sions : Cylinders, 22 ins. by 26 ins.

:

trade for the railways in the near

future.

Since imports, not only of rolling stock,

but of miscellaneous supplies of all kinds

ir.cluding raw materials have been so

greatly restricted for the past four years,

ihe equipment of all the roads has become

very materially depleted. The Patagonian

State railways are reported to be espe-

cially hampered by lack of equipment. The
Enlre Rios, according to the latest com-

pany report, is in the market for one or

more new train ferries. The annual pur-

chases of the Government railways are

said to amount to about 5,000,000 paper

pesos. .Ml the companies report that in

view of high prices, the difficulty of ob-

taining supplies, and unsettled conditions

in the .Argentine, purchases have been

•fJBa^rsssqss*!..

TYPE OF NARROW G.^UGE LOCOMOTIVE 0.\ THE SOUTH AFRIC,\N R.SII.WAYS.

greatly restricted for the past four years,

the equipment of all the roads has he-

me very materially depleted. The Pata-

_ iiian State railways are reported to be

;_-pecially hampered by lack of equipment.

The Entre Rios, according to the latest

company report, is in the market for one

or more new train ferries. The annual

purchases of the government railways are

said to amount to about 5,000,000 paper

pesos. All the companies report that in

view of high prices, difficulty of obtaining

supplies, and unsettled conditions in the

-Argentine, purchases have been reduced

to the minimum.

Glancing briefly at the South African

colonies, reports show that previous to the

war the purchases for railway equipment

approached $70,000,000 of supplies, yearly,

but this has been decreased to about $20,-

000,000. This shows the extent to which

the war reduced the amount of purchases,

said in the reports to be about IS per cent,

of the normal purchases, the remainder

being of local production. It has been

pailicularly difficult to obtain rails, as

their demand for pressing war service

prevented the necessary supply from any

source whatever. Deferred deliveries have

been found to be unobtainable, and the

South .African colonies may be said to

have ceased to hope for anything other

than a limited delivery of material from
Britain. This being the case it is not sur-

prising that a considerable amount of or-

ders have been already placed in the

coupled wheels, 4 ft. diameter ; fixed wheel

base, 12 ft. 9 ins. ; leading truck wheels,

2 ft. 4^2 ins. diameter : trailing truck

wheels, 2 ft. 9 ins. diameter; total wheel

base, 30 ft. 7 ins. ; valve gear, Wal-

schaerts ; type of valves, piston ; heating

surface, tubes, 2,211.96 sq. ft.; firebox, 149

sq. ft. ; total, 2,360.96 sq. ft.
;
grate area,

36 sq. ft. ; superheating surface, 503.04 sq.

ft. ; boiler pressure, 190 lbs. ; traction

power, 37,309 lbs. ; total weight in work-

ing order, 89 tons 4 cwts. ; capacity of

tank, 4,250 gals. ; fuel space, 400 cubic ft.

;

weight of tank in working order, SO tons

17 cwts. Maximum width, 9 ft. ; height,

12 ft. IVi ins.; total wheel base, 56 ft.

11-54 ins.; length over buffers, 65 ft. ^Y%

ins. ; total weight in working order, 140

tons 1 cwt. ; material in firebox, copper;

tubes, steel.

.A word may be said in regard to the

financial outlook in the countries to which

wc have referred. Taking .Argentina as

an illustration, the 1917-18 net returns

have in general been better than those of

1916-17, due to the 22 per cent, rate in-

crease allowed in November, 1917, and

this has been reflected in a rise in recent

quotations in stock. The grain crop on

which the railways are chiefly dependent

for their export freight was large in 1917-

18, and promises to be almost as good for

the present year. The ending of the

war means the gradual easing of the

shipping situation, which will result

in a larger volume of import freight

reduced to the minimum amount consist-

ent with the n:aiiuenance of satisfactory

service.

As to Mexico, the traffic situation is

bad. A few years ago the National Rail-

ways had about 90,000 freight cars; now
it has about 15,000. The skeletons of bo.x

c.irs burned by the revolutionists are

turning to rust at nearly every siding in

the republic. The locomotive situation is

worse than the box-car situation. The
company states that it needs about a hun-

dred new locomotives to haul the freight

offered. However, it has quite a number
of engines at various points that have

been put out of commission which would

be put in running order if the country

had the mechanics to do the work.

In conclusion, it should be borne in

mind th^t the .American manufacturers

are by no means indifferent to the advan-

tages of meeting the situation. The e.x-

port of steam locomotives during h'cbru-

ary and March of the present year show

that 112 locomotives have been shipped to

foreign countries, about one-fourth of

which were sent to France and some to

Italy, the remainder being scattered

among the countries which we have re-

ferred to, and indeed to every civilized

country under the sun, and to some whose

civilization, according to the light that

has been given to us, might be improved

upon. Toward this desired end, how-

ever, we exercise our souls in patience,

and we are not praying for miracles.
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Powerful Pacific Type Locomotive for the

Leliif»;li Valley Railroad
l>iiriiiK ilu- winter of 1916-1917, the Le-

high N'alli'y Railroad received, from The
Baldwin Locomotive Works, a consign-

ment of 30 locomotives of the Pacific

type which were designated by the Rail-

road Company as Class K-5, and were

notable because of their weight and ca-

pacity. These engines arc soft coal burn-

ers, and they have been successfully used

in both heavy passenger and fast freight

service. The same builders have recently

delivered to the Lehigh Valley a group

of Pacilic type locomotives designated as

Class K-5-A. which differ from Class K-5

chiefly in that they have fireboxes suffi-

ciently large for burning a mixture of

anthracite and bituminous coal. This

change has involved a slight increase in

weight ; and the new locomotives, with

204,560 pounds on drivers, a total weight

of 311,900 pounds, and a tractive force of

48,600 pounds, rank among the heaviest

and most powerful of their type. The
ratio of adhesion is 4.20, so that full

has been increased from 90 ins. ti) 114'

4

ins., and the deptli of the firebox has

been slightly reduced. Class K-5-A is

lircd with a Standard stoker, and the fire-

box contains a brick arch supported on

six tubes. The combustion chamber is 48

ins. long, and all seams in the firebox and

combustion chamber are welded. There

is a complete installation of flexible bolts

in the side water legs, and four rows of

flexible stays support the front end of the

combustion chamber crown. The grate

is composed of table bars, and is ar-

ranged to rock in six sections. In order

to provide a sufficiently deep water-space

under the combustion chamber, a conical

ring is placed in the middle of the barrel.

This increases the shell diameter from

83>4 ins. at the first ring to 94J^ ins. at

the third.

These locomotives are equipped with

Walschaerts valve gear, controlled by the

Ragonnet power reverse mechanism. The
reciprocating and revolving parts are

signed lor service on tlrst-class track.

The following are the principal dimen-

sions :

Gauge, 4 ft. 8yi ins. ; cylinders, 27 ins.

X 28 ins.; valves, piston, 14 ins. diam.

Boiler.—Type, conical ; diameter, 83^
ins. ; thickness of sheets, }i ins. and

13/16 ins.; working pressure, 205 lbs.;

fuel, hard and soft coal mixed ; slaying,

radial.

Firebox. — Material, 'steel ; length,

1201/16 ins.; width, 114'4 ins.; depth,

front, 85 ins. ; depth, back, 70 ins. ; thick-

ness of sheets, sides, ^ ins. ; thickness

of sheets, back, }i ins. ; thickness of

sheets, crown, ^ ins. ; tube sheet, yi in.

Water Space.—Front, 5 ins. ; sides, 4

ins. ; back, 4^4 ins.

Tubes.—Diameter, S'/i ins. and 2^4 ins- '•

material, steel ; thickness, Syi ins., No. 9

W. G., 2% ins.. No. 11 W. G. ; Number,

5; 2 ins., 45; 2% ins., 254; length, 17 ft.

6 ins.

Heating Surface.—Firebox, 244 sq. ft.

;

•.\<.'11'1C 4-6-2 rvi'E I.DCOMOTIVE FOR THE
Daldwin Locomotive Works,

LEHIGH
Builders.

VALI.KV RAH.kOAl

tractive force can be developed under av-

erage rail conditions, without slipping the

drivers.

These locomotives were designed in ac-

cordance with drawings and specifications

furnished by the Railroad Company, and

are specially fitted for meeting the fuel

and operating conditions on tlie Lehigh

Valley. They arc suitable for handling

preference freight on level divisions in

the anthracite districts, and also for ex-

press passenger service on the Wyoming
Division, where the maximum grade is 96

feet per mile. They are therefore excel-

lent combination locomotives, and in this

respect may be compared to the Class J-55
Ten-wheelers built some years ago. Their

tractive force, however, is 55 per cent,

greater than that of the Ten-^vhecled loco-

motives.

\ comparison of the boilers of Classes

K-5 and K-S-A shows that no change has

been made in the lengths of the tubes

and firebox, hut the width of the grate

comparatively light in weight, and special

steels are used for the main and side

rods, stub straps, and crank pins. When
drifting, saturated steam can be admitted

to the cylinders through a l>4-inch pipe,

equipped with a line valve in the cab and

having a 1-inch branch pipe to each cyl-

inder steam pipe.

The frames have a width of 5J4 ins.,

and each main frame is cast in one piece

with vertical knees to which the guide

yoke and valve motion bearer are bolted.

The Commonw'ealth rear frame cradle is

applied. The driving pedestal wedges are

self-adjusting.

The tender is carried on equalized ped-

estal trucks, and has a one-piece, cast

steel frame. The water capacity, 8,000

gallons, is the same as that of Class

K-5 ; but the fuel capacity has been in-

creased from 12J^ to 15 tons.

These locomotives represent practi-

cally the maximum capacity at present

obtainable in a six-coupled engine de-

combustion chamber, 90 sq. ft. ; tubes,

3,734 sq. ft. ; firebrick tubes, 48 sq. ft.

;

total, 4.116 sq. ft.; superheater, 980 sq.

ft. ; grate area, 95.2 sq. ft.

Driving Wheels.—Diameter, outside, 73

ins. ; diameter, center, 66 ins. ; journals,

main, 13 ins. x 20 ins.; journals, others,

11 ins. x 14 ins.

Engine Truck Wheels.— Diameter,

front, 33 ins.; journals, 7 ins. x 12 ins.;

diameter, back, 51 ins.; journals, 9 ins. x

14 ins.

Wheel Base.—Driving, 13 ft. 8 ins.;

rigid, 13 ft. 8 ins. ; total engine, 36 ft.

;

total engine and tender, 68 ft. 9}i ins.

W'eight.—On driving wheels, 204,560

lbs. ; on truck, front, 52,140 lbs. ; on truck,

back, 55,200 lbs.; total engine, 311.900

lbs. ; total engine and tender, 469,100 lbs.

Tender.—Wheels, number, 8; wheels,

diameter, 36 ins.
;
journals, S'A ins. x 10

ins. ; tank capacity, 8,000 U. S. gals. ; fuel,

capacity, 15 tons; service, fast freight

and passenger.
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Annual Convention of the Air Brake Association
Important Discussions Looking Towards the Saving of Fuel

Organization of the Air Brake Appliance Association

The growing importance of the Air

Brake Association was emphasized by the

large and enthusiastic attendance of mem-
bers, 650 being present, besides many not-

able guests, at the twent>--sixth annual

convention of the association held at the

Hotel Sherman, Chicago, 111., beginning

on May 6 and continuing for three days.

The subjects discussed, as announced in

our columns last month, covered many
important subjects engaging the minds of

the leading air brake experts; and the

reports and debates showed that mucli

earnest thought had been given to the

matters intrusted to the various commit-

tees, and the fine spirit and fluency of

utterance shown by the members in the

various discussions showed the educa-

tional advantages to be derived from the

participation in such meetings.

PRESIDENT B.\RRY's ADDRESS.

In the course of his opening address.

President F. J. Barry spoke of the many
improvements that had been made recent-

ly in adopting many of the recommenda-
tions made by special committees of the

association, and especially their associa-

tion with the train brake and signal

committee of the Master Car Builders'

Association, which had been closely co-

operating with the executive committee of

the Air Brake Association during the last

year. A number of air brake clubs had

also rendered excellent service by sub-

mitting suggestions of merit, which were
embodied in papers submitted to the

association. In closing his able address,

President Barr>' took the opportunity to

pay a glowing tribute to the late Walter
\^ Turner, director of engineering, Wcst-
inghouse Air Brake Company, who he

truly claimed had been the originator of

many of the most important advances
made in the air brake appliances in the

present century.

At the close of the president's address,

First Vice-President T. M. Lyons pre-

sented a past president's badge to C. II.

Weaver, who ably presided at the con-
vention in 1918.

REPORTS OF THE SECRET.\RY AND TREASURER.
The growing popularity of the associa-

tion was well illustrated in the report of

the secretary, F. M. Nellis, who stated

that the membership now approached
1,100. The need of a new book of in-

structions was pointed out, not only em-
bracing the most advanced details of air

brake service in the question and answer
form, but a larger and more compre-
hensive work containing chapters describ-
ing the latest improvements, with details

of operation, repair and lubrication. Mr.

Nellis spoke hopefully of the association

getting out such a work in the near future
in spite of the high prices of material.

n.VRRV, PKE.SIDE.NT AIR BRAKE
.ASSOCIATION", 1918-19.

tion to a similar amount devoted last year
to the purchase of savings stamps.

ADDRESSES BY CITY AND GOVERNMENT OFFI-

CIALS.

On the first day the mayor of Chicago
made a happy address of welcome, and
1-rank McManamy, assistant director of
uperation. United States Railroad Admin-
istration, spoke of the great value of the
association in safeguarding railway trans-
portation, and the need of a persistent
endeavor looking towards the better main-
tenance of air brake appliances. He
warmly commended the action of the Air
Brake Association in making recommend-
ations in regard to the correction of the
losses incident to excessive air leakages,
and stated that executive authority would
lie exercised in an effort to carry out
more fully the recommendations.

W. G. Beird, Federal manager of the
Chicago & Alton, spoke hopefully of the
future in view of the fact that there was
a growing feeling of cordiality and mu-
tual helpfulness between employers and
employees. He warmly endorsed the
meetings of representative men of all

CHART NO. 3

Treasurer Otto Best reported a balance classes engaged in railroad work and that
of $2,919.96, and that $1,000 had been used the constant interchange of views in re-
in the purchase of Victory bonds in addi- gard to every phase affecting conditions,
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operation, equipment and repairs, could

not fail to be beneficial.

\V. J. Patterson, representing W. P.

Buland, chief of the Bureau of Safety of

the Interstate Commerce Commission,

gave a resume of the Safety Appliance

Act and its purposes, particularly in rela-

tion to air brake matters, and that the

marked improvements showed that fur-

ther rigid regulations were hardly neces-

Naor
LOCOMOnVtt

dition. Our reproduction of these charts

is self-explanatory and shows the mini-

mum average and maximum rates of air

consumption of all the auxiliary devices

used on the several types of locomotives

on which the tests were made. Chart No.

5 is a particulraly interesting as showing

a combination of the data shown on

Chans Nos. 3 and 4. These values were

found from the test data by dividing the

CHART NO. 4

sary as far as the .Mr Brake .Association

was concerned.

AIR CONSUMPTION OF LOCOMOTIVE AUXIL-

IARY DEVICES.

The report of the committee on the

above subject, C. H. Weaver, chairman,

contained details of a series of tests made

for the purpose of determining the

amounts of air used in locomotive acces-

sories other than the air brake, including

such devices as reverse gears, bell ringers,

Sanders, coal pushers, water scoops, fire

doors and other appliances. The tests

had been made on locomotives while

standing as well as while running, and

were accomplished by the use of cali-

brated reservoirs through which the com-

pressed air passed to the accessories. .\

series of charts were shown furnishing in

detail the average of air expended when

the various appliances were in good con-

total amount of air used during the trip

by the total time of the trip in minutes.

Chart No. 9 shows the cost per year,

based on a working time of 6 hours per

day and the price of coal at $2 per ton.

The conclusions of the committee con-

veyed the statements that au.xiliary de-

vices used too much air ; conditions fre-

quently exist where compressor capacity

may be exceeded by the auxiliary devices.

Some of the data justities the idea that

the auxiliary devices should be operated

separately from the air brake system. On
the other hand, some of the data shows

that with proper maintenance this con-

clusion might not be warranted ; under

some conditions it would not be satis-

factory to connect the auxiliary devices

to the air brake system and increase the

compressor capacity, unless the air brake

main reservoir is protected from the con-

sequences of excessive air requirement by

the auxiliary devices; cost basis show

that belter maintenance would be profit-

able ; standards of performance, including

maximum permissable leakage, should be

established upon which to condemn de-

vices unfit for service.

Among the recommendations suggested

were that the work of the committee

should be continued ; that the investiga-

tions be extended ; that better maintenance

of the auxiliary devices be established

;

that the plan of operating the devices at

a lower pressure than that of the air

brake system be considered. This would

save the amount of air used, but would

require a separate compressor. The com-

mittee was continued.

M. C. B. AIR BRAKE DEFECT CARD.

Before resuming reports of committees

in the second day's session, F. W. Bra-

zier, superintendent of rolling stock. New
York Central, was introduced and warmly

commended the work of the association.

Whatever was not satisfactory he laid at

the door of the operating officials. The

air brake force was insufficient to keep

the appliances in the best condition. Mr.

Brazier said that he had now 800 men
working on the inspection and repair of

air brakes, and he could use more. The

repairs on freight cars cost twice as much

as the repairs on locomotives, and it was

remarkable that the work was as well

done as it was. The future, however, was

full of encouragement.

James Elder, chairman of the commit-

tee as above noted, presented the report

and took sharp exception both to the

design and use of the defect card. It

was neither properly understood or super-

vised. On some roads its use might bet-

ter be discontinued. It should be simpli-

fied, and its uniform use made obligatory.

Its justification is to indicate existing air

brake defects, so as to facilitate repairs,

and as soon as the repairs are made it

has served its purpose. The stub should

be omitted. Even if it were possible to

get them filled out, they would burden

the mails. Their purpose was impossible

without more help. The present card, 3'<4

ins. by 6% ins., should be reduced. Mr.

Elder proposed 4 ins. by 2;4 >ns. It

would cost less and would not be so

easily whipped away. The words "de-

fective brake" was enough. The name
of the road may be shown last. It is

plainly undesirable to elaborate the card,

specifying the various points where de-

fects commonly develop. EfTect, cause

and remedy will he obvious at the next

test.

The report created considerable discus-

sion, and the subject was disposed of by

recommending that the use of the card

be restricted entirely to men in train

service and inspectors in departure yards,

and that the form jof card recommended
in the report be adopted.

FREIGHT CAR BRAKE MAINTENANCE.

Mark Purcell reported on behalf of the
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committee having in charge the instruc-

tions on the above subject. The associa-

tion had made a beginning in the matter

of instructions, but they were not com-

plete for the man working on the car,

and contain matter that does not concern

him. Some of the association's experts

had prepared more complete instructions,

and have since revised them several times.

The result of the work was recommended

tc be submitted to the mechanical section

of the American Railroad Association.

Regarding the re-application of brake cyl-

to keep the cylinder clean. Secretar.-

Nellis suggested that the completed in-

structions be indorsed by the association

and published in the proposed book of

instructions. The suggestion w'as agreed

to and also that the pounds per minute

leakage be the maximum permissible un-

der any condition, or after any time ex-

cept at the time of cleaning, at which it

shall be not be greater than five pounds.

The question of drafting resolutions ex-

pressive of the profound sorrow of the

members at the loss to the association by

CHART NO. 5

inder pistons without the use of lubricant,

it is necessary to retain the filler to pre-

serve the leather, but no available lubri-

cant is a filler. Lubricants should be used

sparingly to avoid using light oils for

cleaning which has a bad effect in destroy-

ing the tightness of the packing. From
the opinion of the best experienced men
it would appear that what is needed in

the brake cylinder is not so much lubri-

cation as a method of treatment that will

preserve the cylinder walls in their orig-

inal clean and smooth condition, there

not being any need of a lubricant in the

brake cylinder when the movement and

friction arc so limited. Rusting should in

some way be prevented. The real need i'i

the death of Walter V. Turner was

brought up, and suitable action was taken

to place on record the feelings of the

members in regard to the irreparable loss.

HOLDING ST.\ND1NG FREIGHT -TRAINS AND

CARS ON GRADES.

R. J. Watters, assistant air brake in-

spector of the Northern Pacific, read a

report on the above subject which dwelt

forcibly on the importance of testing the

capacity of the hand-set brakes to hold a

train on a grade by releasing the auto-

matic brakes momentarily before cutting

off the locomotive. Several wrecks had

(iccured through neglecting this precau-

tion. After submitting a number of axi-

oms as a precautionary- guide to safe

practice in the matter of holding trains

on a grade under various conditions the

report embodied the following general in-

structions and recommendations applica-

ble to emergencies arising on grades

:

"As soon as stopped on a grade, release

and recharge at once. If the engine from

which brakes are being operated remains

attached, and keeps train charged, as it

then should, hold with the independent

brakes ; that is, keep the independent or

the straight air brake valve, whichever

had, in application position. An excep-

tion is where the engineer is to leave the

engine. In this case apply enough hand

brakes to alone hold the train. Prove it

by having all automatic and independent

brakes off and, if compressor may be

kept running, then re-apply the inde-

pendent brake and leave its brake valve

handle in application position.

"If the engine from which the train

brakes are being operated is to be cut

off, apply enough hand brakes to alone

hold the train, but do not commence to

apply them until the automatic brakes are

leleased. Where retaining valves are in

use, none need be turned down, but apply

no hand brakes until one minute after

train brake release is begun.

"Hand brakes used to hold cars or a

train on a grade should be applied at the

down-grade or lower end, thereby assur-

ing against any car starting if uncoupled.

All slack should be in, thus against the

applied hand brakes, as well as all auto-

matic brakes off (see previous exception

about retaining valves) before cutting off

an engine.

"If, with the engine in control of train

cut off, another engine is to be detached, as

a helper or pusher, its engineer should

first cut in, release and recharge the train

brakes, then release its independent brake

so as to be certain the train will stand

after he is cut off. While remaining with

the train the independent brake should

be kept applied on each of any such other

engines.

"With a descending train, the 'final re-

duction' to Inmch the slack as the stop

is being completed, should be followed,

during the wait of one minute after re-

lease is begun before commencing to ap-

ply hand brakes (at the head end), by

reversing and pushing the slack in as

much as possible, then holding the braking

ratio about 40 per cent and to add a

release valve located convenient for oper-

ation from the floor to cupola of the

caboose. The release valve adjacent to

the auxiliary reservoir is retained by suit-

able piping from this reservoir providing

for bleeding it with either valve. It was

held that any good argument for a dif-

ferent I)raking ratio than 40 per cent

would favor a less ratio rather than a

higher, as it is obvious that the caboose

shoujd not be braked much higher than

a freight car when loaded. The inside
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release valve, it was stated, not only pro-

vides against damaging wheels by sliding,

but is very useful in certain daily switch-

ing operations.

"With an ascending train, slack in be-

fore cutting oflF should be insured by,

with train brakes oflf, allowing it to drop

gradually until train will stand with no

aid from the engine in control. It should

be held by hand brakes applied at the

rear, aided by the independent brake of

each other engine in the train.

"If a brcak-in-two, or burst hose occurs

on a grade immediately apply more than

eiunigh hand brakes to alone hold the

train until its brakes are again recharged.

If it is a descending train, and a coupling

is damaged that will take some time to

ply with any rules regarding blocking cars.

"Hand brakes applied when the car air

brakes arc set, inay result in broken chains

when the air brakes leak oflf, especially

dangerous with one or two cars. Even

where this exceptional failure does not

occur, they will often be so diflficult to

release as to necessitate the delay and

waste of air required to apply the air

brakes to aid in releasing them."

In the discussion that followed the read-

ing of the committee's report, a strong

feeling of approval was generally mani-

fested and the suggestions were practical-

ly adopted.

nAM.\GE TO AIR BRAKE EQIMPMENT IS CAR

THAWING PLANTS.

The Northwest .\ir Brake Club sub-
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repair, and if the portion of the train with

the engine (ahead) can be backed so as

to couple the detached hose, do so and

keep the train recharged during any nec-

essary wait while obtaining a repair part,

as a knuckle or pin, or if a delay must

ensue before putting the damaged car else-

where, as where this occurs where the car

may be switched out or to the rear end.

"See that the air brakes are off before

applying hand brakes on cars set out on

a grade, and on level track as well, suf-

ficient to hold them. It is not necessary

to bleed the air from auxiliary reservoirs

of cars so set out as long as the air

brakes arc off when the hand brakes are

applied. In addition to the foregoing com-

mitted a paper relating to the practice of

subjecting carloads of frozen coal and ore

to extrcine temperatures, and the attempts

to thaw them out for dumping. It had

proved in many instances to be a source

of damage to the packing leathers in air

brake cylinders and triple valves which

had frequently had to be removed for re-

pairs. Thawing out by means of steam

jets is better than the use of those plants

where the entire train of cars is housed in

a temperature as high as 250 degrees. In

the discussion arising from the reading of

the paper, the statements were substan-

tiated, and measures looking towards the

general use of thawing by steam jets were

approved.

HOW CAN ENGINE AND TRAINMEN ASSIST

IN AIR BRAKE MAINTENANCE?

H. A. Click, air brake inspector of the

Bangor & Aroostok, read a paper on the

above subject, and offered many sugges-

tions in regard to the specific duties of

the trainmen in thoroughly inspecting the

various appliances before starting a train

of cars. The responsibility rests on the

conductor to see that the general instruc-

tions are carried out, and if the trainmen

do not follow these, they should be made

to do so by proper measures. Trainmen

should cease from the bad practices which

contribute to brake pipe leakage ; air brake

hose should be separated by hand and not

pulled apart, as pulling hose apart pro-

duces spreading of coupling jaws, destroys

gaskets and creates porous hose. In sep-

arating cars, both angle cocks should be

closed, as the leaving of one angle cock

open allows the cars back of the separa-

tion to apply in emergency, which may
allow emergency valves being held off

their seat, causing a continuous blow.

AIR l£AKACE THROUGH OUT-OF-CAUGE HOSE

COUPLINGS.

The Manhattan Air Brake Club sub-

mitted a paper embodying the observations

of its members in estimating the losses

through improperly gauged hose coup-

lings. From reliable sources it appears

that 35 per cent of the leakage occured

through this source in a certain train line

amounting to 1,600 cars. It was found

from actual tests that very few of the

couplings would pass the Master Car

Builders' gauging test, generally the re-

sult of ordinary wear on the couplings

arising from distortions mostly owing to

hammering in an eflfort to check leakage.

The Manhatta Club concluded that such

conditions were of sufficient importance

to insist on the universal practice oi

gauging air brake hose couplings, and

that this be included in the general in-

spection of air brake equipment.

A RESUME OF THE AIR BRAKE SUPERVISOR'S

RESPONSIBILITIES TO THE STORES

DEPARTMENT.

W. IT. Clegg, air brake supervisor, Ca-

nadian National, presented a report on

behalf of the Montreal Railway Club, and

referred to the practice of holding a loco-

motive or car out of service while wait-

ing for certain parts necessary for repairs.

The lack of knowledge of forethought of

the local officers was the cause of this. It

should not be amended ; it should be abol-

ished altogether. This was possible be-

cause at less important stations there was

evidently more forethought, and repair

parts were always on hand. The super-

visor should provide suitable places for

the care and preservation of repair parts

and have them always in stock ; advice

should be given in advance as to what

should be carried in stock at the general

stores ; approval promptly of sub-requisi-

tions placed with general stores ;
period-
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ical inspections of divisional stores and

assistance to general storekeepers; also

preventing the accumulation of a surplus

stock of repair parts that are seldom

called for, besides advising the general

storekeeper where a surplus of repair

parts that are not needed so that they

may be transferred to other terminals or

to the general stores. None of these sug-

gestions would occupy much time if acted

upon promptly, but would save much time

in handling traffic and keeping trains mov-

ing.

ADDRESSES BV LEADING RAILROAD MEN.

During the closing session, L. R, Pyle

and F. P. Roesch, fuel supervisors of the

Central Western and Northwestern Re-

gional Districts, respectively, made able

addresses emphasizing many of the recom-

mendations made during the sessions of

the convention, and alluded to the fact

that a marked improvement had been

shown during the war period in the degree

of earnestness with which the air brake

men had endeavored to do their share of

the great work in which they were en-

gaged. Mr. Pyle pointed out that this

was particularly the case since the Air

Brake Association had called attention to

the magnitude of the waste of fuel on

account of air brake leaks. Mr. Roesch

spoke forcibly on the necessity of main-

taining a high standard of efficiency, as

it was the only method of maintaining a

high standard of wages, because the best

work had its refle.x in a greater economy

and made good wages possible.

ELECTION OF OFFICERS.

The following officers were elected

:

President, T. F. Lyons, New York Cen-

tral ; first vice-president, L. P. Streeter,

Illinois Central; second vice-president,

Mark Purcell, Northern Pacific; third

vice-president, G. H. Wood, Atchison, To-

peka & Santa Fe ; secretary, F. M, Nellis,

Westinghouse Air Brake Company, and

treasurer, Otto Best, Nathan Manufac-

turing Company. Newly elected members
to the executive committee are C. M,

Kidd, Norfolk & Western; R. C. Burns,

Pennsylvania ; H. A. Clark, Soo Line, and

H. A. Sandhas, Central of New Jersey.

Air Brake Appliance Association

In connection with the Air Brake Asso-

ciation's convention this year, and with a

view to establish a systematic supervision

of exhibits at future conventions, an or-

ganization of manufacturers of air brake

appliances was formed at a meeting in

Chicago, on May 7, to be known as the

Air Brake Appliance Association. A con-

stitution and by-laws were adopted and

the following were elected officers: Chair-

man, J. J. Cizek, the Leslie Company;
secretary-treasurer, F. W. Venton, Crane

Company. Members of the executive

committee for three years : J. F. Gettrust,

Ashton Valve Company
; J. C. Younglove,

H. W. Johns-Manville Company; J. D.

Wright, Westinghouse Air Brake Com-
pany. Members of the committee for two
years : F. W. Venton, Crane Company

;

J. H. Dennis, New York & New Jersey

Lubricant Company; L. H. Snyder, Jos-

eph Di.xon Crucible Company. Members
of the executive committee for one year:

J. J. Cizek, The Leslie Company ; M. S.

Brewster, U. S. Metallic Packing Com-
pany ; D. S. Prosser, U. S. Rubber Com-
pany.

Among the companies having special ex-

hibits at the air brake convention this

year were the Anchor Packing Company,
Chicago, 111.; Ashton Valve Company,

Boston, Mass. ; Barco Manufacturing

Company; Chicago, 111.; Broschart

Threadless Pipe Coupling Company,

Trenton, Mo. ; Chicago Railway Equip-

ment Company, Chicago, 111. ; Detroit Lu-

bricator Company, Detroit, Mich. ; Dixon

Crucible Company, Joseph, Jersey City,

N. J. ; Edna Brass Manufacturing Com-
pany, Cincinnati, Ohio ; Garlock Packing

Company, Palmyra, N. Y. ; Gould Coup-
ler Company, New York; Johns-Manville

Company, H. W., New York; Leslie Com-
pany, The, Lyndhurst, N. J. ; Nathan Man-
ufacturing Company, New York ; New
York and New Jersey Lubricant Com-
pany, New York ; New York Belt-

ing & Packing Company, New York;
Ohio Injector Company, Chicago, III.;

Simmons - Boardman Publishing Com-
pany, New York ; Traction Lubricating

Company, Chicago, 111.; U. S. Metallic

Packing Company, Philadelphia, Pa.

;

LInited States Rubber Company, New
York, and the Westinghouse Air Brake
Company, Pittsburgh, Pa.

Fuel Conservation Section of the United States Railroad

Administration Tests of Locomotives for Fuel Losses

The series of tests which have recently

been made under the direction of the Fuel

Conservation Section of the United States

Railroad Administration, and which are

being published in circular form from time

to time are of real value as showing the

necessity of not only maintaining the loco-

motives in operation in the nearest ap-

proach to perfect condition in point of

repair, but also of a strict maintenance of

the standardization of all parts that have

been particularly specified in the standards

of construction. The effect on the depre-

ciated efficiency of the locomotives in a

poor state of repair is particularly to be

noted in its effect on fuel consumption as

well as in tractive efforts.

Superheater Fuel Losses
The fuel losses caused by stopped-up

superheater flues reducing the efficiency

of the superheater were shown by re-

peated tests on a consolidation locomotive

with all superheater flues open and with

different numbers of flues stopped up. The
following are the general data concerning

the locomotive tested with the appended

summary of results tabulated from the

tests

:

Cylinders, 25 ins. by 30 ins. ; diameter

of drivers, 63 ins.; weight on drivers,

199,500 lbs. ; values, 12 in. piston, maxi-

mum travel, 6 ins. ; boiler, extended wag-

on top; tubes, 250, size 2 ins. diameter,

IS ft. 6 ins. long; superheater flues, 36,

size Sj^ ins. diameter, 15 ft. 6 ins. long;

grate area, 52.75 sq. fl. ; heating surface

tubes, 2,813 sq. ft.; heating surface, fire-

box, 187 sq. ft.; heating surface, super-

heater, equivalent, 927 sq. ft.; heating sur-

face, total, 3,927 sq. ft. ; boiler pressure,

170 lbs.; tractive effort, 4^,000 lbs.; ratio,

heating surface to cylinder volume, 230.5.

Equipment, Franklin butterfly fire door

and five-course brick arch, supported on

4 arch tubes.

SUM.MARY OF RESULTS.

None
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joints must be kept absolutely tight, which

condition can be determined only by fre-

quent hydrostatic test; the boiler must be

kept clean, and a proper water level must

be maintained by the engineer in charge.

Without proper maintenance and handling,

the value of ihe superheater is largely

nullified.

Fuel Losses Due to Improper Locomo-
tive Front End Conditions.

A special circular was issued some

months ago outlining the fuel losses

caused by choked exhaust nozzles and air

leaks in locomotive front ends. In order

to determine the actual fuel losses due to

these causes, and also due to improper

adjustment of diaphragms and superheater

dampers, the tests reported below were

made with a light Mikado locomotive

equipped with a superheater, the cylinders

being 26 ins. by 30 ins. ; diameter of driv-

ers, 63 ins. ; tractive effort, 54,720 lbs.

;

steam pressure, 200 lbs.

The tests were made over a double-

track freight division, 91 miles in length,

with a maximum grade of 0.67 per cent.

The locomotive tested was selected at ran-

dom from regular freight service and op-

erated throughout the test by the same

engine crew. Readings were made of the

draft in the front end, both in front of off. The drawbar pull was recorded by

and behind the diaphragm, and in the fire- a dynamometer, and the tonnage equated

box and ashpan. Superheat temperature on a basis of train resistance. Coal was
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The results shown by these tests show

conclusively tlie extraordinary possibilities

in the direction of fuel saving that can be

made possible by:

(a) The positive stopping of all front

end air leaks, those that surround the

steam pipes where these pipes pass

through the locomotive front end being

the most serious. The accompanying

sketch outlines a simple and effective way

for curing air leaks surrounding steam

pipes.

(b) By establishing a standard front

end adjustment for each type of locomo-

tive, which, when arrived at, should be

maintained and not moved around spas-

modically by roundhouse laborers, boiler

washers, or boiler makers, for the purpose

of answering steam complaints that should

be cured by a determination of the real

causes followed by applying the proper

remedy. The superintendent of motive

power, who will order diaphragm plates,

placed permanently in position by rivet-

ing, will have taken a positive, corrective,

forward step.

(c) By the issuance of instructions call-

ing for a summary of locomotive front

ends to be completed within 30 days, a

complete schedule of the changes made to

be reported to chief motive power officer.

Fuel Losses Due to Defective Valve

Motion.
.•\ fourth series of tests for the purpose

of determining the fuel losses sustained by

CulandKawtld htn

\

/)• To cantci-m fo

>sha.pc of ^ieam
Pipe.

St-T'tibe laiya,

cr\o\jqJ\ t-o covej^

Packuy Sta.iJ

DET.MLS OF JOINT TO PREVENT AIR
LE.M<.\GE IN OUTSIDE STE.\M PIPES.

reason of improper steam distribution in

locomotive cylinders, occasioned by the

inadequate maintenance of valve gear, or

the careless adjustment of the same, were

conducted in March and April of the pres-

ent year, on two locomotives operating in

passenger service. The major purpose of

the test was to determine the extent of

the fuel losses suffered, the efficiency of

the locomotive not being impaired, how-

ever, to the extent that the train move-

ment was delayed, or that any general

complaints might be made as to the con-

dition of the locomotive.

The weight on drivers was 91,675 lbs.;

total weight of engine, 137,425 lbs.; trac-

tive effort, 21,240 lbs.; valves, piston type

cylinders, 20 ins. by 24 ins. ; diameter of

drivers, 12) ins.; boiler pressure, 190 lbs.;

fuel, fuel oil, gravity, degree (Baume),

26.8; diameter of exhaust nozzle. Engine

\o. 267, AYi, ins. ; Engine No. 265, 4.>| ins.

In selecting the location for making the

test, consideration was given to the fol-

lowing points : uniform weather condi-

tions, regular engine crews throughout the

tests, relatively uniform load and service

demand, oil fuel, insuring measurement

of amount and quality of fuel.

SUMM.XRV OF RESULTS.

CoNSOLiD.\TED RESUME OF Tests 1 TO 6. TwcHty-one Round Trips Run a Division, 61.6 Miles Long.
Engine No. 267. Engine No. 265.

Test No. 1. leslNo. 2. Test No. 3. Test No. 4. Test No. 5. Test No. 6.

Total miles run 492.8 123.2 492.8 492.8 492.8 492.8

Average number cars in train 3.12 3.00 3.12 3.25 3.00 3.13

Average weight of train in tons 144 138 144 139 131 134

Total gallons fuel oil used 2,362 572 1,996 2,046 1,875 2,207

Gallons oil used per train-mile 4.79 4.64 4.05 4.16 3.80 4.47

Gallons oil used per car-mile 1.54 1.54 1.30 1.31 1.27 1.43

Gallons oil used per 100 gross ton-miles 3.34 3.34 2.93 3.10 2.91 3.35

Water evaporated, pounds 187,008 44,982 167,433 168,474 160,560 175,771

•Average steam pressure, pounds 187 187 185 180 180 180

Total time on road, hours and minutes 15h.45ni. 3h.48m. 15 h. 23 m. 15 h. 44 in. 15 h. 43 m. 15 h. 21m.

Actual running time, hours and minutes 8h. 23 m. 2 h. 8 m. 8h. 35 m. 8 h. 25 in. 7h.44m. 7 h. 26 m.

Number of stops 89 22 83 95 104 101

Number of slow-downs • 81 17 82 70 91 86

Rates of fuel consumption (train-mile basis), per cent. 118.4 114.5 100.0 109.4 lOO.O 117.6

Rates of fuel consumption (car-mile basis), percent... 118.4 118.4 100. 103.0 100.0 112.6

Rates of fuel consumption (ton-mile basis), per cent... 113.9 113.9 100.0 106.1 1(X).0 114.4

Per cent of efficiency, mean of car- and ton-mile basis.. 87.8 87.8 100.0 97.0 IdO.O 88.1

Per cent of efficiency, train-mile basis 84.5 87,3 100.0 91.6 lai.O 84.9

CONDITIONS SURROUNDING TESTS ONE TO SIX, INCLUSIVE, WITH CUT-OFF AT NORMAL SIX-

INCH PISTON TRAVEL.

Test 1, Engine No. 267—Right valve out, cut-off; right side, front 5 1/16 inches, back 103/16 inches; left side, front

7% inches, back 7)4 inches.

Test 2, Engine No. 267—Both valves out, cut-off; right side, front 71/16 inches, back 5 1/16 inches; left side, front

71/16 inches, back 5 3/16 inches.

Test 3, Engine No. 267—Both valves square.

Test 4, Engine No. 265—Right valve out, cut-off ; right side, front iVz inches, back iVi inches ; left side, front 6Va

inches, back 6 13/16 inches.

Test 5, Engine No. 265—Both valves square.

Test 6, Engine No. 265—Both valves out, cut-off; right side, front 311/16 inches, back 8 7/16 inches; left side, front 4%
inches, back 7 13/16 inches.

XoTE.—The ratio of fuel consumption and ratio of efficiency on train-mile basis, representing as they do the combined

weight of train and locomotive, express the relative amounts of fuel used with reasonable accuracy; the car-mile and gross

ton-mile basis, not including the losses sustained in moving the locomotive, which, counting internal friction, equaled approx-

imately 80 per cent of the weight of the train, do not wholly express the losses suffered as shown by Tests I, 2, 4, and 6.
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From the results shown it may be

stated

:

(a) That the condition of the valve

motion vitally affects fuel consumption.

(b) That a locomotive may sound rea-

sonably square yet be suffering from an

improper distribution of the steam used.

(c) That irregular steam distribution

makes the proper adjustment of draft

apparatus impossible, with the result that

the exhaust nozzle is choked to make the

volume of steam required, not only in-

creasing the fuel consumption but reduc-

ing the tractive power of the locomotive

as well.

(d) That distorted steam distribution

interferes with the proper lubrication of

valves and cylinder walls and creates ex-

cessive back pressure, putting undue strain

on piston rods, crosshead bearings and

connections, main and side rods, crank

pins, driving boxes and wedges, and is

very frequently responsible for broken

main frames.

(e) That excessive compression pres-

sure, induced by distorted steam distribu-

tion, is largely responsible for cylinder

head, steam chest cover and piston rod

packing leaks.

(f) That the United States Railroad

.-\dmiiiistraiiun and the officials responsi-

ble for the condition of valve motion can

not afford to operate locomotives whose

valve gear is not in condition to effect a

proper distribution of the steam required

to move the engine and train, entailing a

waste of fuel ranging from 9.4 to 18.4

per cent.

The following immediate corrective

measures are urgently recommended

:

1. That where locomotive valve setting

data has not been issued, immediate steps

be taken to compile such to cover each

class of locomotive employed ; standard

trains to be furnished each shop or round-

house where valve setting is done; all

tool rooms to be equipped with a master

tram against which the service trains

be frequently checked.

2. Start at once a valve squaring cam-

paign of 30 days' duration, all locomotives

whose valve motion is not in proven first-

class condition to be gone over and ad-

justed to established standards.

The above tests and data relative there-

to, and instructions appended, have been

made under the supervision and by order

of Eugene Mc.\uliffe. manager, Fuel Con-

servation Section of the United States

Railroad .\dministration, and it is ex-

pected that superintendents of motive

power and others in authority in the

mechanical departments will give the mat-

ters referred to their special personal

attention.

Problems on the Design and Maintenance of Car Trucks

It will be generally admitted that the

great war has sharpened the ingenuity of

our railway men, and that they have not

only handled the multiplex transportation

problem admirably, but that their minds

have run with mercurial swiftness into

numerous channels of inquiry to which

not much attention had been previously

given. Among these the improvements in

the design of car trucks is coming prom-

inently forward, and it is peculiarly fit-

ting that in view of the coming conven-

tions of the railway mechanical associa-

tions that there is much to be expected in

the way of advance in what may properly

be called the reconstruction period of

railway appliances generally looking to-

wards a greater degree of efficiency and

economy.

The subjects discussed at the railway

clubs have been of unusual interest during

the season just closing, and their con-

tributions to the railway literature of our

time have been both timely and valuable.

As an illustration it is interesting to note

that at the last meeting of the Canadian

Railway Club an interesting paper was

presented by W. J. Hyman, of the Grand

Trunk Railway, in the course of which,

in speaking of car trucks, he stated that,

as is well known, "the wheel base of a

truck is the distance between the centers

of the outside wheels, on a si.x wheel

truck, and, of course, the distance between

the centers of a four wheel truck.

At present practically all freight cars

in this company have the same length of

wheel base under the different classes of

cars. A 30-ton capacity car has a wheel

base of 5 ft. 2 in. centers, a 40-ton car a

wheel base of S ft. 4 in. centers, and a

50-ton car has 5 ft. 6 in. centers. .•Xs

these three classes of cars are the stand-

dard freight cars of to-day I want to

make a comparison of the wheel base of

trucks under these cars and those of 40

years ago, to point out the difference be-

tween percentages of increase of car ca-

pacities and wheel base of trucks.

Standard freight cars, 1879—Average

car, 40,000 lbs. capacity, 4 ft. 6 in. wheel

base ; large car, 60,000 lbs. capacity, 5 ft.

wheel base. Standard freight cars, 1919

—

Average car, 80.000 lbs. capacity. 5 ft,

4 in. wheel base ; large car, 100.000 lbs.

capacity, 5 ft. 6 in. wheel base. Percent-

age of increase in load capacity of aver-

age car in 40 years, 100 per cent. Per-

centage of increase in wheel base of

trucks of average car in 40 years, 18 per

cent. Percentage of increase in capacity

of large cars in 40 years, 60 per cent.

Percentage of increase in wheel base of

trucks of large cars in 40 years, 10 per

cent.

You will therefore see that one of two
things must have happened in regard to

the wheel base of these trucks. Either

the original design was ideal and needed

little change, or because it was a standard

40 years ago, on account of trying to

standardize as much as possible all ma-
terial, the design has been perpetuated

with little thought or study in regard to

the changing conditions in capacity of

equipment or roadbed. During this 40-

year period great changes have taken

place in the construction of the roadbed
and contour of track rails and switches,

which have all been standardized. The
Master Car Builders' .\ssociation has
done great work in the standardization of

cars, and nearly all details which vitally

affect the construction of cars have been
made standard all over the continent.

thus facilitating the interchange of cars

on all railways.

As a lot of these standards, both for

roadway- and equipment, have a direct

relation one with the other, especially in

reference to contour of wheels and track

rails, it would be practically impossible

to change any of these designs without

affecting the other and costing the rail-

roads an enormous amount of money,

and we therefore turn to truck wheel

base to see if a change would be bene-

ficial in the maintenance of roadway or

the reduction of cost in repairs to cars.

On passenger cars we have an 8 ft.

wheel base for 4-wheel trucks and 11 ft.

for 6-wheel trucks, and have taken care

of certain conditions with a flexible truck

to make an easy riding car. Now on

freight cars we have a short wheel base

4-wheel truck, and the accompanying Dia-

gram No. 1 shows the turning moment for

trucks of various wheel bases under a

freight car at start of curve.

From the diagram it is quite evident

that the longer the wheel base the less

wear wc would have on the ball of the

rail at curves and tangents, thus reduc-

ing the cause of the removal of a large

percentage of track rails at these points.

It would also reduce the wear on the

flange of the wheel, which is the cause

of the removal of lots of wheels, and
lessen the thrust on the collar of the

journal with the resultant wear on ends

of brasses, and this end thrust is thought

by many to be the direct cause of the

start of a large percentage of hot boxes,

and anything which would reduce hot

boxes would be welcomed by several de-

partments of any railroad.

.\nother thing in favar of a longer

wheel base is that the blow delivered or>
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the end of the rail at the joint would be

reduced. Track rails are frequently re-

moved because of the flowing of the end

where one joint has become lower than

the other, and the constant blows de-

livered by the wheels of the cars as they

such wheels and replace them in service

by grinding out flat spots without re-

moving the wheels from the axle and at

a cost of about 50c a pair. Grinding is

being done, with excellent results, by a

number of roads, and it is recognized by

DIAGRAM NO. 1. SHOWING DIFFERENCE IN TURNING MOMENT AT START OF
A 200 FT. CURVE FOR AN 80,000 LB % FREIGHT TRUCK UNDER FULL

LOAD AT 30 M. P. H., FIGURED ON VARIOUS WHEEL BASES.

pass over the joint gradually cause the authorities as good practice, provided.

end of the rail to flatten out a flow.

Diagram No. 2 shows the car wheel sus-

pended before delivering hammer blow on

the lower rail, the rear wheel being de-

flected an average of ]4 in., according to

tie ballasting.

It is impossible to figure out a formula

to arrive at the blow delivered at these

joints, owing to the fact that so many

factors enter into the calculations which

vary at every joint, especially in the

ballasting of the road and the wheel base

of the car itself, also the speed of the

train and other causes ; but one thing is

certain and is proved by demonstrations

of a practical kind made by the American

Railway Engineering .\ssociation that in

proportion as the wheel base of a car is

lengthened up to a certain responsible

point this blow is decreased and the life

of the rail would be proportionately

longer.

The impact from a flat spot under the

modern heaN-y car is many times greater

than the impact from the car of 1879,

when the present limit was fixed, due to

much higher speeds, and the fact that the

maximum wheel load is now nearly four

times heavier than in 1879. It is a fact

that rails are broken by flat spots, though

specific cases have been difficult to cite,

because often, the rail, while badly dam-
aged, may not break until some time after

the passage of the flat wheel.

Ordinarily wheels having 2^ in. flat

spots are removed from the axle and
scrapped, whereas if the limit were fixed

at \'/2 in. it would be possible to reclaim

of course, that the wheel has not been

burned during the process of flattening.

Therefore a reduction of the allowable

Assuming a 33 in. wlieel and 2^ in.

flat spots, we determine that for the

modern car, at average speeds, the factor

of safety for a 100-lb. rail is about 5,

but for the heaviest cars about 2.75.

According to this formula the impact

from a 2}4 in. flat spot under the mod-
ern 50-ton gondola, at 45 miles an hour

is about 10 times greater than the impact

from the old standard 20-ton car at the

then maximum speed of 20 miles an hour.

It would therefore appear that flat spots

should be reduced from 2'X in. to a max-
imum of lyi in.

There is a lot of argument to-day in

regard to the length, and the angle, at

which brake head hangers should be hung,

and we are told that flat spots on wheels

are frequently caused on this account;

and on our latest freight cars we are

using longer hangers, and trying to rem-

edy the bad effects caused by tilting of

shoe through short hangers, and drag-

ging of shoe on wheel ; and on passenger

tracks the clasp brake is a remedy for

the ills of the old time brake gear, so

this is one case where in passenger ser-

vice an improvement is gradually taking

place.

In summing up, therefore, it appears

that a larger wheel base, say 6 ft. approx-

imately for freight cars, would be an
improvement over present standards, and
a thorough study of the cause of flat

spots on wheels should be made to elim-

inate this trouble and also a reduction

I)I.\(;ram no. 2, SHOWING WHEEL SUSPENDED IIEFORE DELIVERING HAMMER
BLOW ON LOWER RAIL

limit from 2]/^ in. to I'/i in. would not

only lessen the impact and damage to

the rail, but should prove economical

from the standpoint of service life of

wheels.

made in maximum length from 2'/2 in.

to I'/i in. on freight car wheels, and

thereby contribute to the growing spirit

of the needed economy in railway prac-

tice."
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The Plastic Arc System of Welding
Hv J. O. Smith

The rapidly growing use of electricity cessfiil welding of the damaged i)arts of

as a means of the joining of metals, in the interned German ships at New York
repairing cracks or l)rcaks, salvaging de- at the oiithreak of the war in the spring

fcctivc castings and for metal cutting of 1917. It was then recDgnized beyond
purposes, all included under the general a doubt that electric welilin;; could be

-WILSON TVrE OK AKC WEl.DIXG OUTFIT.

head of electric welding, although com-

paratively simple in theory, has been

slower in development in this particular

field than in any other service in which

it has been applied. This slow growth

is probably due to two causes—the scarci-

ty of skilled operators and reliable appar-

l-H: .'.— liOII.E[< klCPAlklNCj H\ .\KC
WEI.DEK.

atus suitable for performing the actual

operation.

During the last two years, however,

arc welding has made great strides, and

undoubtedly a great stepping-stone, by

means of which it has attained greater

prominence and the contidence of the en-

gineering world, was through the suc-

depcnded upon to make permanent re-

pairs, no matter how large or how bulky

the part to be welded or the character

of the metal.

There arc four general fundamental

types of arc welding outfits in general

use at the present time—constant poten-

tial with fi.xed resistance : variable poten-

tial, rising and falling inversely as the

current rises and falls; constant current,

all employing direct current, and the al-

ternating current type, with reactive con-

irol.

The constant potential system is the

oldest of the direct-current systems. It

was originally designed to work on a

generator voltage of between 75 and 80

volts, but as later experiments and results

clearly demonstrated that more satisfac-

tory results could be obtained with a

much lower voltage, this system has been

1 edcsigned to work on a generator volt-

age of 35, with 18 to 22 volts at the arc

tor actual welding. A distinct advantage

of low voltage at the arc is that it be-

comes impossible for the operator to

draw out a long arc between the electrode

and the work. With a low-voltage supply

the external appearance of a weld is a

certain guide to its value, and it can be

safely reckoned to he free internally from

any dangerous slag or oxide inclusions.

Owing to the alterations of the cur-

rent, it is practically impossible to draw
a long arc in the alternating current sys-

tem and further, owing to the arc being

more sensitive in its length than in direct

current systems, a higher voltage is nec-

essary to steady it. Coated electrodes

are used with the alternating system.

In the Wilson Plastic-Arc system,

which was so successfully used in repair-

ing the engines and other parts of the

damaged German ships, which system

comes in the constant potential class, the

power lost in the line and in the auto-

matic current regulation is of low value

compared to the energy actually required

for welding, and there is, consequently, a

great saving over other systems employ-

ing high voltage. The low voltage used

also insures better penetration of the

original metal by the concentrated arc

than is true when a longer, difTused arc

of the higher voltage system is used. The
arc itself is produced between the ma-

terial to be worked, which is connected

to the positive side of the circuit, and a

rod, usually of the same material, which

is connected to the negative side. This

electrode of welding material is so pro-

portioned that the amount of the ele-

ments burned out by the arc is compen-

sated for. Thus the chemical resultant in

the weld is predetermined.

In the accompanying illustrations. Fig.

1 shows a two-arc 300-ampere welder.

This is the most recently improved of the

Wilson System type of welder, which is

in the constant potential class, and oper-

ates by means of a standard flat com-

pound 35-volt generator to feed a special

constant-current controller. The carbon

FIG. 3.—SHOWING A FILLER (B> IN-

SERTEn I.\ BROKEN LOCOMOTIVE
FRAME.

pile and solenoid that operates the arc,

are in series with it, so that the current

through the arc is controlled by the auto-

matic variation of the resistance of the

carbon pile in response to the pull of the

solenoid. The pull of the solenoid is

balanced in turn by a spring connection
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from a leverage, and the current adjust-

ment is made by changing the leverage.

The pilot motor, which is controlled by a

switch at the welding-tool handle, regu-

lates the lever so that the operator can

change the current at the arc, if neces-

sary.

Fig. 2 shows repairs being made by arc

welding to a boiler, some of the rivets

of which have failed, resulting in a leaky

seam. An excellent example of welding

where the service is severe is illustrated

in Figs. 3 arid 4, which show before and

after welding views of the repair of a

locomotive frame. The frame w-as broken

at B, and in cutting out the defective

part a large space was left between the

two ends of Uie frame. The filler B is

a new piece of metal set in and tacked

with the welder and is ready for the com-

pletion of the job, which is shown in

Fig. 4. The work required 41 pounds of

electrodes, 125 to 150 amperes at 35 volts.

The welding time for one welder was 39

hours, using in that time approximately

165 kilowatts of electrical energy.

Fig. 5" is an example of heavy repair

work on a main driving wheel of a loco-

motive. This special repair has repeated-

ly been proved to be more durable than

any other part of the repaired wheel.

Fig. 6 establishes the fact that a great

deal of time can be saved by using two

welders at once on the same job. The
illustration shows the filling in of a cast-

steel engine crank preparatory to rebor-

ing.

In conclusion it may be added that

welding, if properly done, can be applied

to the largest kind of boiler work as was
particularly demonstrated in the case of

a boiler header that was welded recently

by the Wilson system in Chicago. .\

pressure test was applied to the boiler to

tests were considered conclusive evidence

of the holding qualities of the weld.

I
;< I .WIN', IRA.ME WITH .MtC

WHI.Ii CO.MPI.F.TKn.

determine its holding qualities, .\fter the

ordinary test pressure had lieen applied,

a special pressure of 3,500 pounds per

square inch was applied, and not a single

defect, not even a pinhole, developed. The
only outward evidence of the unusual

pressure being applied was the bulging

of the header. No machine could be pro-

cured around Chicago thai could provide

a higher pressure on the boiler and the

Railway Earnings in 1918.

Tlie following is a summary of tlie

earnings and expenses of the 195 railways.

tually earned by roads of Class I under

government operation during 1918 and the

5904,000,000 which they earned annually

(hiring the test period.

Fin. 5.- HEAVY REP.XIRS i).\ LOCOMO-
TIVE DRIXTNG WHEEL BY .\RC

WELDER.

Class 1, embracing 180 carriers and 15

switching and terminal companies, each

having annual revenues of above $1,000,-

000, and compares the aggregates of 1918

with those of 1917:

Operating revenues for 1918 amounted

to $4,913,319,604, an increase over 1917 of

$862,856,025, or 21.3 per cent. Freight

revenue increased 21.7 per cent., and

passenger revenue 24.7 per cent. Operat-

ing expenses aggregated $4,006894,762,

which was an increase over 1917 of $1,-

148,682,552, or 40.2 per cent. Maintenance

of way expenditures increased 46.7 per

cent., maintenance of equipment 60.4 per

cent., and transportation 33.7 per cent.

The operating ratio was 81.55 per cent.,

as compared with 70.57 per cent, in 1917.

Xet operating revenue amounted to $906,-

424,842, a decrease of $285,826,527, or 24

per cent. Taxes were $186,652,095, an in-

crease of 2.1 per cent, over 1917.

Xet operating income amounted in

$690,418,778, a decrease of $284,360,159, or

29.2 per cent., compared with 1917. The

net operating income for 1917 was greater

l)y about $70,000,000 than the annual aver-

age of the three years ended June 30,

1917, the test period which formed the

basis of the standard return guaranteed

lo the roads by the Railroad Control Act

of March 21, 1917. .Accordingly, the point

of greatest interest in connection with the

not income earned in 1918 is not the $284,-

000,000 by which it fell below that for

1917, but the approximate difference of

$2l4,0f)0,n00 between the $690,000,000 ac-

Demand for Railroad Ties.

An increased number of railroad ties

are being purchased by the Railroad Ad-
ministration to supply the demand of the

railroads. This new policy makes it easy

for owners of wood lots to sell at a good

profit ties cut from ordinarily inferior

liardwoods. These ties are being made
riasonably durable through preservative

treatments. White or red oak, chestnut,

ash, hickory, beech, birch, cherry, maple,

elm or sycamore may all be sold at a

profit if delivered at the railroad in ac-

cordance with specifications provided by

the railroad company. Timber owners

lie urged to take advantage of this

ivorable increase in market conditions

fur native hardwoods.

Westinghouse Scholarships.

As a memorial to the more than 8,000

employees of the Westinghouse Electric

& Manufacturing Company who entered

the army in the great war, a number of

technical scholarships have been estab-

lished, the details of which have been

given out by President E. M. Herr. The
scholarships, of which there are four, are

limited to sons of employees who have

been in the company's service for five

years. Two of the scholarships may be

open to younger employees who may have

been employed for a shorter period. The
examination of candidates will take place

annually, and the successful candidates

will be entitled to pursue a four \erirs'

I'lC. 6.—SHOWING TWO OPEK.\T()I<S AT
WORK ON ENGINE CRANK.

course in any technical school or college

that they may select. Each scholarship

carries with it an annual payment of $500.

The Memorial Scholarship Committee

consists of three vice-presidents of the

company, who will formulate rules and

regulations regarding details.
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The Atiantic City Convention.

The mechanical convention at Atlantic

City takes on an international aspect this

year. In addition to the largest attend-

ance of the leading railway men engaged

in the mechanical departments of railways,

there arc assurances of the presence of

foreign representatives ;who will have

an opportunity of seeing the predominant

characteristics that are making for rail-

road supremacy in .America, and if they

have eyes to see and heads to understand

they will learn that the atmosphere of en-

gineering enterprise and ingenuity is just

as marked in the sunshine of peace as

our triumphant armies have been in the

shadow of battle.

Not only so, but the lapse that has oc-

curred during the war period will give an

added zest to the proceedings this year.

The American people have become spirit-

ually and intellectually quickened by rea-

son of the menace to civilization, and none

have felt the mighty influence more than

the railroad men. The educational advan-

tages of such a meeting cannot be over-

estimated, particularly to the young, and

there are none too old to learn. In addi-

tion to these facts there is the high com-

panionship of alert minds associated in a

common cause, with the recreation that

comes from a brief break in the monotony

of any occupation however interesting in

itself, giving the promise of a quickened

spirit in the days that are to be.

Shop Management
The I'edcral and general managers of

the I'la>tern Region have been furnished

with a report of a committee recently ap-

pointed in their region, and assisted by a

reprcscntalion of the mechanical depart-

ment uf the United States Railroad Ad-

ministraiiun who have been making in-

vestigations in regard to the operation of

railroad repair shops, the methods of su-

pervision and the keeping of records. The

lindings of the committee, although not

mandatory, are nevertheless believed to

contain much that may be of value in sim-

plifying and improving the methods now

in vogue.

The subject of the number of men em-

ployed under one foreman or supervisor

is particularly dwelt upon, with the state-

ment that when the number exceeds 30, a

lack of activity on the part of the work-

ingmcn was noticed. This, of course, re-

fers particularly to men working on a day

basis. Piece workers, apparently, keep at

full speed under any condition. The fore-

man should also be relieved of clerical

work, and meetings of foremen or super-

visors should be held at other than work-

ing hours. There is no particular men-

tion of any remuneration to the foremen

for their attendance at such meetings.

Presumably the committee looks upon

these meetings as being all in the day's

work.

Then the time clock should show the

workmen's names, occupation and num-

ber. A one-week card is preferable.

Clocks should be limited to 125 employees,

opening their works at 15 minutes before

starting time and closing with the last

expiring shriek of the whistle. Then the

clocks should open again at quitting time,

and remain until the last man leaves, with

an attendant during those busy periods.

In regard to the scheduling of work

through the shop there should be a prede-

termined route and time limit. The loco-

motive should be thoroughly inspected

before entering the shop, and a copy of

the inspection report furnished to the

man in charge of making out the schedule,

who should furnish a variety of lesser re-

ports to the various sections in the differ-

ent classes of work, the various units of

the locomotive not necessarily exceeding

30 in number, being properly classified,

with the dates of dismantling and ex-

pected completion. Other spaces should

be left for dates for machine, blacksmith

and other work and the date of comple-

tion. Still other spaces should be left

for remarks and cause of delay, if delay

occurs.

Then there should be a daily schedule

delay report, furnished by the schedule

man to the officers in charge, this form

to cover all locomotives on which any

part is behind the schedule time. Then

there should be a blackboard in each de-

partment where all can see what is ex-

pected in the way of repairs. This board

should be checked with marks when the

work is completed. This board will show

where the delay, if any, occurs. As may

be imagined, there is considerable clerical

work in all this, and in addition to this,

there are an endless variety of pattern

numbers and other forms and blank

spaces and duplicate slips, from which

other clerical forces may compute the cost.

During the committee's investigation, it

appears that out of ten shops visited, eight

of them had the most of these regula-

tions already in operation. Others were

said to be catching up with the system as

rapidly as they could, but in no particular

case were the documents sufficiently com-

plete to form an exact basis of the cost of

repair.sT The findings of the committee

conveyed the idea that it would be im-

practical to endeavor to arrive at the cost

of locomotive repairs from a description

of the work as shown on the daily time

card, that is, other than the locomotive as

a whole, and not the cost of each par-

ticular unit of work, a practice which it is

doubtful if the workmen would counte-

nance.

Boiler Water Treatment.

.As is well known, all natural waters

contain more or less impurities partly as

suspended matter such as clay, sand, in-

soluble forms of iron, aluminum and

other minerals, etc., and partly as dis-

solved matter, such as compounds of cal-

cium, magnesium, sodium, potassium and

other mineral salts. Much of the sus-

pended matter, as well as most of the dis-

solved matter, may form scale, but the

suspended matter may generally be re-

moved by filtration. The eflfect of an in-

creasing deposit of scale on the passage of

heat through the walls of a boiler tube is

similar to the effect on the passage of

water through a tube of continually de-

creasing bore. In the case of the water

tube the only way to get a uniform vol-

ume of water through it in a given time,

in spite of its diminishing bore, is contin-

ually to increase the pressure in the water

:

so in the case of a boiler tube covered

with a dense scale the only way to main-

tain a constant flow of heat from the fur-

nace to the boiler water is to increase the

heat pressure so to speak; that is, to burn

more fuel. The loss in any particular

case could best be determined by compar-

ing the fuel consumption with clean and

then w-ith scale covered tubes, other

operating conditions being kept uniform.

The removal of scale-forming compon-

ents from water by chemical means is ac-

complished by converting the calcium and

magnesium compounds into practically in-

soluble forms, causing them to separate

from the water and allowing the material

to be removed by blowing down, filtering,

or sometimes by settling. Lime and soda
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ash are generally used for this purpose

when the softening occurs before the

water enters the boiler. The lime com-

bines with the carbon dioxide which held

the calcium and magnesium carbonates in

solution. These are no longer soluble in

the water after removing the carbon diox-

ide, and therefore separate from it. In a

similar way the sulphate scale is removed

by conversion to insoluble carbonate by

the soda ash.

While preventing the formation of scale

is advisable, there are methods and water-

treating material used largely to remove

scale already formed, and to some extent

prevent the formation of new scale.

Graphite and kerosene are frequently used

for these purposes. Their action seems

entirely mechanical. Expert opinions vary

as to the desirability of their use, but the

approval of practical men is general, but

it cannot be too strongly emphasized that

the question of water treatment is one in

which the employment of competent chem-

ical and engineering knowledge is both

absolutely necessary and highly profitable.

and it would be far wiser to omit all

forms of water treatment (involving the

use of chemicals) rather than to under-

take such without knowing accurately the

composition of the water and of the mate-

rial used to soften it. It is most impor-

tant to remember that the quality of the

water, even when secured from the same

source, varies widely from time to time.

These variations are not only seasonal

and monthly, but daily and even hourly.

A condition of excessive concentration of

the water after a protracted drought may
be changed within an hour to a corre-

spondingly excessive dilution by a sum-

mer storm. The result would be to de-

crease enormously the percentage of dis-

solved matter and to increase, probably

to a much greater degree, the amount of

suspended matter. As a consequence, a

prescribed treatment of the water based

on its analysis at any particular time might

not lead to satisfactory results if applied

at some other period.

Ms. Basford on Locomotive Recon-
struction.

The burning question of the hour—coal

saving—had a hearing at a recent meet-

ing of the New York Railroad Club.

M. A. Daly, fuel supervisor of the North-

ern Pacific Railroad, read an interesting

paper showing the western methods of

training firemen, many of which were ex-

cellent in their way, and the results have

proven eminently satisfactory. Single

scoop firing seemed fo be the nearest

approach to the locomotive stoker. Every
fireman, the speaker said, has not the

patience to work it out. It is the ideal

tc which firemen may aspire. Those who
can approach it use less coal than former-

ly. Motion pictures, enabling firemen to

see themselves as others see them, had

raised the character of the service by in-

ducing self-criticism. A series of pic-

tures were shown, cleverly illustrating the

paper.

In the course of the discussion that

followed, George M. Basford, president of

the Locomotive Feed Water Heating

Company, pointed out that apart from the

excellent suggestions made the fact re-

mains that the best of coal and the best

management of the fire may be nullified

by the locomotive itself if the machine is

not what it ought to be. What is wanted

is to put the locomotive in shape for its

various parts to pull together to use the

coal to the best advantage. Boilers

should not send wet steam to the cylin-

ders. Firebo.xes should not send un-

mi.xed and therefore unburned gases to

the flues. Tender tanks should send

water to the boiler unhealed by waste

heat. There are a lot of other ways in

which many old engines are working

against themselves for lack of modern
means for conserving their facilities and

abilities. Even the best of firing of itself

cannot insure the proper development of

the heat of the coal or its use in pro-

ducing power. There are about 25,000

locomotives that as to power remain as

they were built ten or more years ago.

Unless these engines are brought up to

date they are antiquated, obsolete and an

encumbrance as to power and as to the

waste of fuel. Many of these engines

were ten or more years old when they

were built. This was because of bridge

or other weight limitations. What coal

saving can you expect of men who know
that the machine you give them wastes

coal faster than they can save it?

In six years the coal consumption of

locomotives has gone down from 3.6 lbs.

per draw-bar horsepower to 2.2S lbs., the

figures being taken at the most efficient

power of the engine. No parallel im-

provement has ever been made in six

years in any other branch of engineering

development. This has been done by in-

telligent use of improved designs and by

the employment of labor and fuel saving

and capacity increasing factors which ev-

erybody knows about. These figures

show what may be done and what is

aimed at with new engines, but why
overlook the 25.000 old ones? These

improvements may be applied to old en-

gines that are in shape to run at all, and

they give these old engines increased pow-

er, making them, weight for weight,

equal to the biggest, newest engines of

the latest and best designs, and in many
instances they will be better adapted for

the work they are doing than new en-

gines would be. The way to do it is to

make a survey of the old equipment in

complete detail, and determine the num-
ber of engines to be rejuvenated per

month. One of the roads that did this

found that the improvements paid for

themselves in seven months. Every $100

of cost earned $171 in the first year.

This was 171 per cent investment. If

the engines had but one year of life

ahead of them it would have paid hand-

somely. Does it not put in the shade all

other locomotive economies that can be

thought of? These old engines should be

modernized or they should be scrapped,

and that speedily. The question may be

asked—where is the money? The money
is blowing up the stack of every un-

modernized engine. The entire first cost

of modernizing is wasted in coal every

seven to ten months on every one of

those engines that is working. Did we
back away from Germany because we did

not have the money for the war? We
got the money!

Other speakers warmly endorsed Mr.
Basford's convincing arguments, and a

wider disseminatoin of his logical con-

clusions in regard to the reconstruction

of the older locomotives could not fail

to have a marked effect in the conserva-

tion of fuel.

Employment for the Returning Sol-
diers.

It is a matter of pride and satisfaction

to note that the returning soldiers are

not only meeting with that enthusiastic

warmth of reception from a grateful peo-

ple to a heroic and triumphant army, but

what is of more lasting value, thoroughly

organized bodies are setting about secur-

ing employment for every man capable

of again joining the ranks of industry.

In this regard the railroads are in the

front rank. With few exceptions almost

every railroad company is finding room
for their returned employees, and the

general opinion is that the soldier is a

better man than when he went away.

Discipline, self-reliance, the simple life,

or, rather, the hard life, develop the

heroic in men, and it is not too much to

say that through the furnace fires of bat-

tling for the right, the American people

will feel morally, intellectually and phys-

ically quickened. It is therefore a duty

that we owe to the returned soldier to

see that not only those who left steady

employment to maintain civilization

against a barbarous foe, but to that large

class of young, intelligent and energetic

men, many of them who had barely en-

tered on the threshold of life, and conse-

quently could not be expected to be highly

skilled, that all should be furnished with

opportunities for self-support and self-

development which should he the first aim

not only of a government by and for the

people, but of the people themselves.

As for those whom we shall see no

more, their heroic deaths have scaled the

unwritten but unavoidable convenant of

our common l)rotherhood. Their deaths

have laid the enduring foundations of the

hope of the civilized world for future peace.
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Air Brake Department

Locomotive Air Brake Inspection

Ct\>(ifiMi(.</ froin /><!.;;. 149. May. 1919.)

774. Q.—What is wrong when the com-

pressor does not draw in any air on the

down stroke of the piston and the valves

are in good condition?

.\.— It indicates badly worn air piston

packing rings.

775. Q.—How does this prevent the

entrance of air on one stroke?

A.—Air pressure gets between the out-

side surface of the rings and the wall of

the cylinder forcing a portion of the ring

into the groove, and all of the air in one

end of the cylinder passes the rings and

fills the other side of the cylinder before

any can be drawn in from the atmosphere.

776. Q.—When does this usually oc-

cur?

A.—At a time when but one-half of

the cylinder is lubricated.

777. Q.—How does it happen that but

a portion of the cylinder may be lubri-

cated ?

A.—By attempting to oil the cylinders

when the air pressure is high and the

piston speed very slow.

778. Q.—How should an air cylinder

be lubricated with hand oilers?

A.—With very hot valve oil when the

air pressure is low and the piston speed

fast.

779. Q.—What causes receiving valves

to become worn loose and roll about on

the valve seats?

A.—It is the result of oiling the air

cylinder through the strainer.

780 Q.—In what way?
A.—The oil admitted in this manner

picks up dirt which lodges on the valve

seats slightly cocking the valves from time

to time until the wings and seats are

badly worn.

781. Q.—What other damage results

from oiling through the air strainer or

from admitting oil in too large a quan-

tity ?

A.—It clogs up the ports and passages,

results in overheating, and causes a car-

bon to form on the air piston and lower

head that results in the air piston or

steam piston in breaking off the rod.

782. Q.—What is the result when the

taper fit is used between the air piston

and rod?

A.—The steam piston is then generally

pulled oflf the rod.

783. Q.—What is the principal cause

of steam pistons pulling off the rods?

A.—Running the compressor too fast

with a low air pressure in the main res-

ervoir.

784. Q.—Has this ever been demon-
strated bv test?

Questions and Answers

.A.—Yes one of the air brake compa-

nies took a new compressor out of slock,

run it with 200 lbs. steam pressure against

air pressure with a wide open throttle

and at the end of 25 minutes' time the

steam piston was torn off the rod.

785. Q.—How are leaky discharge

valves detected in compressors?

A.— If leaking very badly or broken,

the compressor piston will move very

slowly toward the broken valve and

swiftly away from it.

786. Q.—Does this hold good with

cross compound and duplex compressors?
.\.—Yes, by noting the movements of

the pistons, a leaky discharge or inter-

mediate valve is readily detected.

7^7. Q.—What should be done when a

compressor is reported as not working?

A.— It should first be known that the

steam cylinders are lubricated, and that

the pump governor is not interfering with

its operation.

7SS. Q.—How would it be ascertained

if the governor was preventing the oper-

ation of the compressor?

A.—By noting whether there is a blow

at the vent port of the governor, then

slacking off the nut of the union connec-

tion ne.xt to the compressor to see that it

is receiving an ample supply of steam.

789. Q.—What would likely be wrong
if the compressor made several strokes

and then gradually stopped, and a con-

siderable amount of steam escaped when
the reversing valve chamber cap or steam

chest cap was removed ?

A.— It would indicate that there was a

stoppage in the exhaust pipe.

790. Q.—What should be done in an
effort to locate the trouble, if the com-
pressor will not start at all?

^.—Close the pump throttle tightly,

shut off the lubricator and drain the air

out of the main reservoir. Then watch
the movement of the pistons when the

pump throttle is opened quickly.

791. Q.—What would likely be wrong
with the 9;X-ins. or 11-ins. pumps if the

piston then made an up-stroke and
stopped?

A.— It would indicate broken or very
badly leaking small main valve packing
rings, or a piece of broken air valve be-

tween the air piston and center piece, or
possibly a reversing valve plate bolt has
worked out.

792. Q.—What might be wrong if the

high pressure steam piston of the com-
pound compressor made such a move-
ment ?

^-—The same identical obstructions or
broken small main valve packing rings.

793. Q.—What could be wrong with

the No. 5 or 6 compressors, if the low-

pressure piston moved to the top end of

its stroke and the high-pressure piston

would not follow?

A.— It indicates the same obstructions

in the cylinder or a broken valve stem

on the low-pressure side.

794. Q.—What would likely be wrong
if the low-pressure piston made the com-
plete stroke and the high-pressure piston

followed but both pistons remained at

the lop end of the stroke?

A.— It would indicate that the valve

stem of the high-pressure side is broken,

or that some obstruction, possibly a piece

of broken piston, has lodged between the

high pressure steam piston and center

piece or that possibly a loose piston rod

nut has prevented the high-pressure pis-

ton from making its full stroke.

795. Q.—What might be wrong with

the 9j/^-ins. or 11-ins. pumps, if. under
the same conditions, steam was quickly

turned on and the piston made a complete

reversal at the top end of the stroke and
stopped at the bottom end of the cvlin-

der?

A.—It would indicate that a piston rod

nut had worked off, or that the reversing

valve rod had broken off at the shoulder.

796. Q.—What might be wrong if the

high-pressure steam piston of the 8!-i-ins.

compressor made the same movement?
A.—It would indicate that the reversing

valve rod had broken or that a low-pres-

sure air piston rod nut had worked off.

797. Q.—What would be the effect of

a break-down of the low-pressure steam,

or high-pressure air side of the 8'i-ins.

compressor?

A.—The high-pressure steam and low-

pressure air side would still operate com-
pressing air to about 40 lbs. pressure in

the main reservoir.

798. Q.—What is likely wrong if a

compressor, under the conditions cited,

will not make a stroke in either direction,

9H ins., 11 ins., 8K' ins. or the Xo. 5 or 6?
A.—A serious defect of. or breakage of

some part of the steam valve mechanism.

799. Q.—How is a defective condition

of steam piston packing rings detected?

A.—By a blow at the exhaust or en-

gine stack between exhausts of the com-
pressor.

800. Q.—What might be wrong with
the compound or duplex compressors
when air valves are in good condition,

but compressor is lame, works very slowly

and will not compress air to a very high
pressure?

-^.— It may be due to broken steam cvl-
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inder gaskets between the cylinders and

center piece, permitting steam to flow

from the high into the low pressure cyl-

inder.

801. Q.—What generally prevents the

high pressure air piston of the compound

pump from making its full stroke when

the other side is operating correctly?

A.—Generally very badly leaking low-

pressure steam piston packing rings.

802. Q.—What is the effect of leaking

high-pressure air piston packing rings?

A.—A low rate of efficiency and a slow-

ing up in the speed of the compressor.

803. Q.—How does this affect the speed

of the compressor?

A.—.\ir passing the rings permits of a

higher pressure than 40 lbs. for the low-

pressure air piston to work against, with

a consequent slowing up of the compress-

or all around.

804. Q.—How are leaking packing

rings of the low-pressure air piston de-

tected ?

.\.—By a reduction of the amount of

air that is drawn into the cylinder

through the air strainer.

805. Q.—Is this same thing true of the

Xo. 5 and Xo. 6 compressors?

A.—Yes.
806. Q.—Do not leaky air valves tend

to produce the same effect?

A.—Yes.

807. Q.—How is the difference between

leaky packing rings and leaky discharge

valves detected in the duplex compressor?

A.—By pumping up a considerable

pressure in the main reservoir, then re-

moving the oil cup when the pump is

shut down. A blow back from the oil

hole will then indicate leaky discharge

valves.

808. Q.—How are the defective pack-

ing rings of the high-pressure air piston

then detected?

A.—By starting the compressor, and a

blow from the oil hole while the piston

is on the down stroke will denote pack-

ing ring leakage.

(To be conltnued)

Train Handling.

(Conlinued from Mile 149, May, 1919)

815. Q.—What would be the effect of

the governor pipe breaking?

A.—The governor would not control

the main reservoir pressure with the

' rake valve handle on lap or in applica-

' n positions?

816. Q.—What would be done if the

valve handle was to remain on lap posi-

tion for any considerable length of time?

A.—The compressor would be throt-

tled down to prevent an exceptionally

high main reservoir pressure.

817. Q.—Would it be necessary to plug

the broken pipe?

A.—Not if the proper size 3/32-in.

choke fitting is used in the governor pif>e

connection, and if the compressor is of

large capacity.

818. Q.—What would control the pres-

sure with the valve handle in the first

three positions?

A.—The excess pressure governor top.

819. Q.—What would occur if the ex-

cess pressure operating pipe was broken

off?"

A.—The excess pressure top could not

control the main reservoir pressure.

820. Q.—What would control the pres-

sure in the first three positions of the

brake valve handle?

A.—The maximum governor top.

821. Q.—What would be the effect of

the excess pressure governor pipe break-

ing?

A.—The governor would hold the com-

pressors shut down.

822. Q.—In what manner?

A.—Through the air pressure leaving

the spring box of the excess pressure

top.

823. Q.—And this would permit?

A.—Main reservoir pressure under the

diaphragms to unseat the diaphragm

valve and hold the compressors shut

down.

824. Q.—Will a bad leak in the pipe

have the same effect?

A.—Yes, if it can reduce the pressure

in the spring box.

825. Q.—How long would the com-

pressors remain shut down with brake

valve in running position?

.\.—L'ntil the main reservoir pressure

has reduced to about 40 lbs.

826. Q.—How are temporary repairs

made ?

A—The leak from the feed valve pipe

is stopped and the union connection of

the operating pipe is disconnected and a

blind joint inserted.

827. Q.—.-Xnd this cuts off the pressure

from where ?

.\.—From both above and below the

diaphragms of the excess pressure top,

allowing the maximum top to control the

compressor in all positions of the brake

valve.

828. Q.—What would be done in the

event of a broken feed valve that would

not supply the brake pipe, or with a feed

valve piston stuck shut?

A.—The brake valve handle would be

used partially in release position, that is

the brake pipe would be supplied from a

position between release and running po-

sitions.

829. Q.—Can the brake pipe pressure

be regulated in this manner?

A.—Yes, to a certain extent.

830. Q.—What could be done if the

engine brake persisted in "creeping on"

while the brake valve handle was partly

in release position?

A.—The release p'pe between the brake

valves can be disconnected or have a leak

started at this point.

831. Q.—What would be done in rase

of a gage pipe breaking?

\ —It would only be necessary to plug

the broken pipe to prevent the loss of air

pressure.

832. Q.—What would be done if the

reducing valve pipe was to break off?

A.—The adjusting nut of the reducing

valve would be unscrewed to prevent a

flow of air through the reducing valve

and broken pipe.

833. Q.—What features of the brake

would be destroyed?

.\.—The independent brake and signal

system.

834. Q.—Is there any possibility of ap-

plication cylinder pressure unseating the

independent brake valve rotary and re-

leasing the automatic brake at such a

time?

A.—Very little, but if it does occur the

exhaust ports of the independent valve

could be plugged as well as the broken

piece of reducing valve pipe leading away

from the brake valve.

835. Q.—If the driving wheels were

to pick up under a condition of this kind

and start to sliding, could the brake on

the engine and tender be released without

using the automatic brake valve and re-

leasing the train brakes?

.\. Yes, by placing the independent

brake valve in quick application position.

836. Q.—What would this do?

A.—Open the application cylinder to the

atmosphere through the broken reducing

valve pipe provided that it has not been

plugged.

837. Q.—What would be done in the

event of a broken equalizing reservoir

pipe?

A.—A blind gasket would be placed in

the union connection of the gage pipe tee,

and the brake pipe service exhaust port

would be plugged.

838. Q.—Why is it necessary to plug

the service exhaust port?

.\.—To prevent the entire loss of brake

pipe pressure if the valve handle was

moved to application position.

839. Q.—What would cause the loss?

.A.—The draining of the small cavity

above the equalizing piston.

840. Q.—How would the brake valve

be handled to make a brake ayplication

under this condition?

A.—It would be moved slowly to emer-

gency position, making a direct brake ap-

plication, similar to that of using a back

up hose.

841. Q.—How should the handle be re-

lumed to lap position after the brakes

have been applied with the desired degree

of force?

.\.—By gradually moving the valve

handle back to lap position.

842. Q.- Why gradually?

.\.—So that the rapid movement of

brake pipe pressure towanl the brake

valve would not be stopped suddenly,

tending to cause a jam up and possibly

a release of brakes on the head end of

the train.

843. Q.—What occurs at the equaliz-
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ing reservoir pipe breaks, or as the res-

ervoir is disconnected?

A.—The equalizing discharge valve lifts

and discharges brake pipe pressure.

S44. Q.—Could a sudden increase in

brake pipe pressure cause this?

A.—Not with the brake pipe volume

when coupled to a train of cars.

845. Q.—What should then be done if

the equalizing discharge valve lifts while

running along the road?

A.—The brake valve handle should at

once be placed in release position to tem-

porarily keep the brakes from applying.

846. Q.—.Vnd then?

A.—Close the brake valve cut-out cock

if located in the brake pipe.

g47. Q.—What could then be done if

there was not sufficient brake pipe leak-

age to apply the brake?

A.—The train might be run for some

distance in this condition, or it might be

possible to plug the exhaust port and

insert the blind gasket without stopping

the train.

848. Q.—What if it became necessary

to stop the train while repairs are being

attempted?

A.—The brake valve handle could be

placed in emergency position, and the

brake valve cut-out cock opened.

849. Q.—What can be done if the

brake pipe is broken forward of the brake

valve branch?

A.—The pipe would be plugged toward

the brake valve.

850. Q.—How is a pipe of this size

plugged in a satisfactory manner?

A.—Sometimes the broken pipe can be

screwed out of a socket or fitting and a

wooden plug whittled and screwed into

the fitting, but a successful way is to pack

the broken end with wet waste and mash

up the end of the pipe a trifle.

851. Q.—And the result?

A.—The air pressure will drive the wet

waste into the end of the pipe, making

a tight joint.

852. Q.—\\'hat if the brake pipe is

broken off back of the brake valve branch ?

A.—The general practice is to plug the

pipe toward the brake valve, and couple

the brake and signal hose together on

the pilot and between the engine and ten-

der, and charge the brake pipe of the

train in this manner.

853. Q.—What if the engine has no

train signal equipment?

A.—It would be handled as will be ex-

plained in connection with a broken brake

valve branch.

854. Q.—Can brake pipe and signal

hose be coupled together without any

trouble

'

A.—It depends upon the amount they

are worn : it is generally necessary to

use a hammer and drive them together.

(To be continued)

Car Brake Inspection.

(Continued from fane 151, May. 1919.)

745. Q.—What percent of increase in

volume is used in the brake cylinder?

A.—Roughly stated, the standard pis-

ton travel for the empty cylinder is 8 ins.

and the load cylinder V/i ins. both

cylinders being of the same size the in-

crease in brake cylinder volume or in

compressed air consumed will be l}4-=-8

or about 19 per cent.

746. Q.—.How is the leverage ratio

affected by the load cylinder?

A.— It is increased about I'A times by

the load cylinder.

747. Q.—Why is this increase permis-

sible?

A.^Because the empty cylinder takes

up all of the slack in the brake rigging

and provides the necessary shoe clear-

ance.

748. Q.— If the empty car cylinder has

a leverage ratio of say 9 to 1, and the load

cylinder is multiplied by one and one-

half in transmission to the empty cylinder

lever what is the total leverage of the

load cylinder?

A.—The multiplication will be I'/j x 9

or U'/z to 1.

Q.—As an example, if the empty

cylinder braking ratio to the car and

load is as low as 16 per cent, what will

the load cylinder produce if the propor-

tion of the load cylinder lever is as 1J4

to 1?

.'\.—It will be V/2 times 16, or 24 per

cent.

750. Q.—.\nd the total for both will

be?

A.— Sixteen plus 24 or 40 per cent for

the car when fully loaded.

751. Q.—How much more effective

then is the load cylinder in producing re-

tarding force for the heavily loaded car?

A.—Where the load ratio to the weight

of the car is as much as 3I4 to 1 and 16

per cent braking ratio total is developed

from the empty cylinder and 40 per tent

total from both cylinders, the efficiency

of the load cylinder is as 40/16 or two

and one-half times as effective as the

empty cylinder or rather as the single

capacity brake.

752. Q.—How often should a brake

cylinder be lubricated?

A.—As often as the rules of the com-

pany specify, or as often as conditions

of service may require.

753. Q.—How is the brake piston of a

passenger car removed for the cleaning

of the cylinder?

A.—-By removing the nuts from the non-

pressure head and withdrawing the pis-

ton.

754. Q.—How is the dirt and heavy

grease removed from the brake cylinder?

A.—It can be scraped off with a suit-

able tool and then cleaned with a piece

of waste saturated with kerosene or car-

bon oil.

755. Q.—\\'hat should be used in wip-

ing the cylinder dry fttHf the ^rt has

been removed ?

A.— Rags rather than waste.

756. Q,—Why should not waste be

used?

.'\.—Because small particles of lint re-

main in the cylinder and tend to produce

packing leather leakage.

757. Q.—What groove is the cylinder

should be cleaned ?

A.—The leakage groove.

758. Q.—What is the purpose of the

leakage groove?

A.—To permit of a small quantity of

compressed air entering the brake

cylinder, when not intended, to escape

without moving the piston.

759. Q.—At what time would com-

pressed air enter the brake cylinder when
it is not desired?

A.—While running along the road.

760. Q.—How could triple valve be

moved to permit a small quantity to flow

into the cylinder?

A.—Through brake pipe leakage, and

possibly a defective feed valve, permitting

just enough variation in the brake pipe

to produce movements of the triple valve.

761. Q.— .After the cylinder is cleaned,

how should it be lubricated?

A.—Very sparingly with the grease or

compound furnished for the purpose.

762. Q.—How should it be applied?

A.—Preferably with a brush.

763. Q.—In about what amount ?

A.—In from 4 to 6 ounces for one

cylinder, the amount depending upon the

size of the brake cylinder.

764. Q.— Is 6 ounces. enough lubricant

for an 18-in. cylinder?

A.—Yes, if properly applied.

765. Q.—Why is such a small amount

recommended?
A.—Principally for the purpose of pre-

venting any lubricant from working out

of the cylinder through the triple valve.

767. Q.—What is the effect of this

lubricant passing into the triple valve?

A.—It moistens the triple valve slide

valve, which should remain dry if the

best results are to be obtained.

768. Q.—What is the effect if dry

graphite has been used on the triple

valve slide valve seat as a lubricant?

A.—It causes the graphite to collect and

give considerably more trouble than if

the slide valve had been perfectly dry or

oiled in the first place.

769. Q.—W'hat is the genera! effect

of brake cylinder compound being de-

posited on the triple valve slide valve?

A.—Undesired quick action and stuck

brakes as well as slid flat wheels may
be the result.

770. Q.—How should the brake piston

be cleaned?

A.—If the leather has been removed it

may also be scraped and cleaned with

coal oil.

771. Q.— If the leather has not been
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removed why should kerosene oil not be

used ?

A.—Because this oil destroys the filler

which has been placed in the leather by

the manufacturers for the prevention of

leakage through the leather.

772. Q.—What should be done if the

cylinder leather is badly worn?

A.—It should be renewed.

773. Q.—What disposition should be

made of old leathers?

A.— If not rut in half or burned up

they can be returned to the manufac-

turers for retreating.

774. Q.—What does the retreating

consist of?

A.—Principally in removing all of the

dirt and grease and renewing the filler in

the leather making it as good as a new

leather as far as leakage is concerned, at

a very small cost per leather.

775. Q.—What should be noticed in

connection with wear of parts of the non-

pressure head?

A.—That the cylinder head is not ex-

cessively worn, also that the piston rod or

sleeve is not badly worn.

776. Q.—What should be done if they

are badly worn ?

.A.—The defective parts should be re-

newed.

777. Q.—Why ?

.\.—The wear may result in packing

leather leakage, and if allowed to con-

tinue in service the wear of the piston rod

will eventually result in a bent piston

and possibly a delay.

778. Q.—What should be noticed in

connection with the brake cylinder release

spring?

A.—That it is not badly worn or weak

;

if so, it should be renewed.

779. Q.—What is the effect of a weak

spring?

A.— .After the cylinder becomes par-

tially dry or after the heavy grease starts

to accumulate in the cylinder or if some

part of the brake rigging does not move

freely, the spring will not be able to re-

turn the piston to release position and

the shoes will probably drag on the

wheels.

780. Q.—What is the effect of shoes

dragging on the wheels?

A.—.\ loss in money through running

a train with the brakes partially applied.

781. Q.— Is this a serious loss?

.\.—With some designs of foundation

brake gear it is a very serious loss.

782. Q.—Principally in what way?

.\.—In the additional amount of coal

ihat is shoveled into the fire box of the

locomotive, and it also results in unneces-

sary brake shoe wear, and hot journal

boxes.

783. Q.—What is the most important

I art of the brake cylinder as having a

aring on the amount of air thai will

tape from the brake cylinder tlirough

leakage?

.\.—Next to the leather itself, the ex-

pander ring.

784. Q.—What should be particularly

noticed with reference to the condition of

the expander ring?

A.—That it is round, that is, has or

will have the proper contour of the cylin-

der after it is in place?

785. Q.—How can this be determined?

.A.—By using a gauge.

786. Q.—What could such a gauge con-

sist of?

A.—An iron band perfectly round on

the inside and enough smaller than the

bore of the brake cylinder to approxi-

mate the average thickness of the pack-

ing leather, and the expander ring should

then fit this band perfectly, all parts of

the outside of the ring touching the band.

787. Q.—Would it be practical to carry

such gages from car to car when brake

cylinders are being cleaned?

.A.—No, it will not be necessary, when

there is any question about the condition

of the ring it can be replaced by a ring

that is known to be perfect, and the re-

moved one can be gauged before being re-

turned to service.

788. Q —What else should be noticed ?

A.—That there are no sharp corners at

the ends of the ring that would tend to

cut through the leather.

789. Q.—What should be observed in

connection with the studs and nuts of

the brake cylinder piston?

.A.—That the studs are tight in the

piston and that the nuts are tight on the

studs before the piston and leather are

replaced ?

790. Q.—In renewing a stud, what

should be observed?

A.—That the threads in the piston are

perfect, then red or white lead should

be used on the threads before screwing

the studs in place.

791. Q.—How many threads per incli

are cut on these brake cylinder .studs?

.A.—Twelve.

792. Q.—What is the standard thread

per inch for half-inch bolts or studs?

A.—Thirteen.

793. Q.—What is the result of screw-

ing a standard thread stud into the 12

threads in the piston?

.A.—Ruined threads and leakage past

ihc studs.

794. Q.— In replacing the brake cylin-

der piston, how should the leather be re-

lumed?

A.—That part of the Icatlier that was

previously at the bottom should be pisced

at the lop of the cylinder.

(To be cnnlinucd.)

protnises valuable results. It is now
widely recognized that comparatively few

degrees variation in the temperature

makes all the difference in the properties

of the finished material. The difficulties

are particularly great where large masses

of steel are concerned, because it is dif-

ficult to secure the same temperature at

the surface and in the mass of the metal.

Other difticulties are introduced by the

different scaling tendencies and different

emissivities of the various steels. Recent

improvements in furnace construction fa-

cilitate the attainment of uniform tem-

peratures, and the means and methods of

pyrometry have been developed to such

an extent that the most delicate heat

treatment can be given with almost ma-

thematical certainty and on the basis of

a commercial repetition process.

Gears and Pinions.

The Van Dorn & Button Company,

Cleveland, Ohio, manufacturers of gears,

have opened branch offices at New York

and Chicago. At both cities it is their

purpose to specialize in gears and pinions

tor electrical work. Harry F. Keegan,

formerly with the Chicago Surface Lines,

.ind well known in the electrical railway

t'eld, will manage the Chicago branch,

with offices at 1241 First National Bank

building. His brother, John Keegan, will

manage the New A'ork end, with offices

al Room 317, 30 Church street. John

liails from the Interboro Railway, where

;• third brother is now engaged. Friends

of the Keegan brothers say the new con-

iiection is an ideal one, and predict a

most succesfuul business for the Van
Dorn and Dutton Coinpany at their new
branches.

Clearing Up the Railways in France.

It is stated by the Allied Commission

that among the probleins connected with

tlic clearing up of the war areas is thai

of the disposal of the railways. The Al-

lies have expressed their willingness to

allow France to retain such lines as may
be required for commercial purposes, but

a good deal of the mileage is not re-

quired by the French government. The

Commission has plenary powers, and the

surplus equipment will be offered to the

world's buyers.

Improvements in Steel Making.

.Amongst war-lime research work the

bcnclit of which will he permanent lict-

icr control of the heat treatment of sicci

Reading.

The imiiortancc of reading, not slight

siulT 111 get through the time, but the

best that has been written, forces itself

upon me tnore and more every year I

live; it is living in good company, the best

company, and people are generally quite

keen enough, or loo keen, about doing

that, yet they will not do it in the simplest

and best manner, by reading.—jUo»/l«f

Artwld.
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Improved Automatic Screw Cutting Die Head

Among recent improvements in sliop

tools we note that the Landis Machme

Company. Waynesboro, Pa., Lave placed

upon the market a new style of automatic

screw cutting die head, shown m our

illu'^tration, which is different in design

from other heads of this type in lliat the

cliascrs are supported on the face of the

head. This permits of easy access to

ihc chasers when it is necessary to remove

them for grinding and changing from one

diameter to another. It is made of steel

and its sturdy construction insures a long

life of hard service. The head is opened

automatically by retarding the forward

motion of the carriage, and is closed by

hand. It is locked by the operating

handle which contains a latch having a

tongue milled on the lower end. This

Thi> head is applicable to practically

all makes of screw machines and turret

lathes wliich have sufficient space to swing

heads of these diameters. The head is

furnished with a standard shank, or

special shanks will be furnished, provided

they will not be larger than the standard

shank. Where special shanks of dimen-

sions greater than the standard shanks

are required the customer will furnish a

bushing to insure proper application of

the head to the machine. This auto-

matic die head employs the long life

Laiidis cliascr, which is conceded to be

the most efficient and economical thread-

ing tool.

LANDIS NEW DESIGN OF SCREW
CUTTING DIE HEAD

tongue is milled off center, thereby per-

mitting of roughing and finishing cuts.

To adjust the head for either roughing

or finishing cuts merely requires a half

turn of the latch to suitable gradualions.

The head is graduated for all sizes of

holts and pipe, both right and left hand

within its entire range. It is adjusted to

size by means of an adjusting screw which

engages the head body. Since the oper-

ating, adjusting and closing rings remain

in a fixed position when the head is

closed, the rotating of the head body

within these rings give the diameters

within the range of the head. To set

the hjead for left hand threading, the

screw which locks the latch pin is re-

moved and the latch pin is rotated to the

left hand graduation. The locki.ng screw

is then replaced and left hand holders

attached.

The Storage of Coal.

Eugene McAulilTe, manager, Fuel Con-

servation Section of the United States

Railroad Administration, has issued de-

tailed instructions in regard to approved

methods of coal storage. Much attention

is given to method of unloading where

locomotive cranes with clamshell buckets

are used, recommendations being made

that two parallel tracks, located at from

16 to 20 feet centers, should be laid down

on high level ground cleared of all refuse

and combustible matter. The loaded cars

are placed on one track and unloaded by

a crane operating on the parallel track,

the coal being placed in a pile alongside

the crane. The position of the cars and

crane to be reversed with the completion

of the first pile of 2 feet in thickness.

The clamshell should be lowered to a

point just above the surface of the pile

before the contents are dumped. The

second and succeeding piles, each 2 feet

in thickness, to be laid down in the same

manner. This method of unloading will

eliminate the accumulation of broken fine

particles in the center of the pile, and m

addition gives the coal a limited oppor-

tunity to season before being covered up

by the succeeding layer.

Where locomotive cranes are not avail-

able, coal from necessity is frequently

stored by unloading self-clearing cars

placed on a track on the top of the pile,

should coal from different districts or

from different seams located withm the

same district be mixed together. Well

screened coal carefully piled is rarely

known to suffer from heating, for the

reason that a minimum surface is sub-

jected to oxidation, the opening between

the lumps admitting of any heat engen-

dered passing off. Eire usually starts in

piles where the coal is more or less

separated in coarse and fine strata, the

air entering through the coarser strata

acting on the finer portion, which is too

dense to admit of the heat created passing

off with sufficient rapidity to prevent fir-

ing. I-ine coal should be invariably

stored by itself, and in such a way as

to exclude as far as possible the air from

entering the pile. Water entering the

bottom of a storage pile is exceedingly

dangerous from a firing standpoint. The

accompanying sketch shows a cross sec-

lion of a pile laid down as in the manner

recommended.

Toolmakers Sharpening Up.

Planning to hunt in packs, and to keep

their noses at the grindstone to put across

.\merican industry in the strife of world

trade soon to follow the reluctant signing

of the peace treat>-. the members of the

National Toolmakers' .\ssociation, in an-

nual convention at .Xtlantic City. N. J-,

last month set lines in fine working order

that will make their industry as useful to

.\merica in winning and maintaining su-

premacy in trade as it was in shaping the

engines of offence and defence during the

war. The message of every speaker

brought a warning of the keen competition

that must follow the peace-time efforts of

the nations to acquire the world's trade.

"To successfully meet the fiercest kind

of competition on the trade routes

throughout the world, we must standardize

American equipment and put back of our

foreign trade expansion campaign of all

of the tremendous volume of equipment

and co-operative effort which the nation

demonstrated in its preparations for

armed conflict," was the admonition of

Allen Walker of New York.

CROSS SECTION OF COAL PILE SHOWING
APPROVED METHOD OF PILING

the track raised from time to time on the

coal. This arrangement has the disad-

vantage of causing an accumulation of

crushed coal in the center of the pile,

with lumps on the outside. In no case

James Watt Centenary.

One hundred years will have elapsed on

August 25 of this year since the close

of James Watt's life, in Birmingham,

England, the city of his adoption. It has

been decided to erect a monument to his

memory there. The benefits which his

genius bestowed on humanity were siich

that it is expected that the occasion

could only be worthily commemorated by

an international appeal to all interested

in the generation and use of motive

power. R. B. A. Ellis, Commerce Build-

ing. Birmingham, is honorary secretary

of the Provisional Committee.
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Portable Locomotive Boiler Wash Wagon
By A. C. Clark, Pittsburgh, Pa.

The attached drawing shows a boiler

wash wagon that has proved to be a very

handy appliance at division points where

it may not be always convenient to place

locomotives in the roundhouse for wash-

ing out the boiler. The appliance being

readily portable may be used anywhere

within reach of the attached hose.

The bottom or floor part of the wagon
is made of J^-in. steel, the sides being

flanged upwards 4 in. in height. The
sides are %-in. in thickness, as are also

the end sheets, being joined together as

shown in the drawing. The sides arc

hinged and are supplied with two enclos-

ing harps, one on each side, so that

the wagon can be locked or closed up

tightly when not in use, preventing the

wrenches or other tools from being lost

or stolen.

One side of the wagon is adapted for

holding the hose, the other side for the

washer, including the steam and water

inlets, and outlet as shown. When the

appliance is not in use a sliding plate is

moved down over the outlet as shown in

order that no dirt or oth.r obstruction

can get in. The top part is divided by a

J^-in. partition, which serves also to

stiffen it besides furnishing a means of

support. The rear wheels are 10 ins.,

and tlie front wheels 8 ins. in diameter.

wagon need not exceed 3 ft. in length.

The brackets may be of steel or wrought
iron f^-ins. by 2J4 ins., 7 ins. in length

DET.MLS OF BOILER WASH WAGOX

The floor space is 3 ft. in length by 2 ft.

in width. The height from the floor bot-

tom to the inner edge of the roof is 3 ft.

The hamllc for hauling or propelling the

being sufficient metal to bend over in

forming the brackets. The coupling for

handle and a.xle bearings will readily sug-

gest themselves to the intelligent mechanic.

Consolidation Locomotive for New South Wales
By C. F. Dewey, Sydney, Australia

The accompanying illustration depicts a

locomotive of the 2-8-0 or consolidation

type which has quite recently been cori-

•itructed by the Clyde Engineering Co. of

Granville, Sydney, for the New .South

Wales Government Railways, as part of a

contract for 300 new engines.

This engine was designed for freight

train operation, by E. E. Lucy (late

Great Western Railway, England), Chiet

Mechanical Engineer of the jystem. and

while N. S. W. standard constructional

practice has been generally adopted, a num-
ber of new features have been introduced.

It is equipped with rocking fire-bars and

drop grate ; ash-pan hopper slides worked
by steam; ash-pan washing apparatus;

hot water smoke-box ash ejector; exhau-it

injector; and Lucy superheater (designed

by the C. M. E.). The boiler can be

blown down while the engine is in motion.

The Southern Valve Gear with outside

piston admission valves has been selected :

this is believed to be the first appearance

of the Southern Gear in .^ustralia; and

also the first appearance of outside mo-
tion on the road engines of the New
South Wales system.

This engine is designated No. 1353 "K"
class, and is attached to the main run-

ning shed at Eyelcigh. It bears the usual

livery of the road (i. c, black with red

lines and facings, and brake numerals on
the cab-sides), and it presents a fine solid

appearance. It is designed to run 500-

truck wheels, 33yo ins. diameter; iieating

surface, firebox, 174.4 sq. ft.; lubes,

1.S82.5 sq. ft.; superheater, 444.8 sq. ft.;

( O.N.SOLIJJATION 2 8U TVi'E LOCOMOTIVE FOR NEW S(JUTH WALES

mile trips without any shed attention, the total, 2201.7 sq. ft. Boiler pressure, ISO
crews being changed on the road ; and
since being placed in service, it has been
given some very heavy work to perform,
with very satisfactory results.

Its leading dimensions are as follows:

Cylinders, 22 ins. diameter x 26 ins. ; driv-

ing wheels, 51 in.s. diameter; leading 300 miles.

lbs. per sq. in.; tractive effort, 31,460 lbs.;

total weight (engine and tender), 123

Ions, 12 cwts. ; total length, 60 ft. 10%
ins.

; gauge, 4 ft., S'A ins.

The tender carries 14 tons of coal, suffi-

cient for continuous heavy haulage for
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Pre-Healin*i; Work lor Oxy-Acelylene Welding
By J. F. Springer

The prc-hcntiiig of work lliaf is to be

welded by means of the oxy-acctylenc

torch is one of the most imporiant fea-

tures connected with the successful use

of this instrument. In fact, some heavy

work, particularly castings, could scarcely

be done with success, if it were not for

the assistance of pre-heating, and may-

hap aflcr-hcating as well.

The great usefulness of gas welding

depends upon the possibility of localizing

the l-.eat. Metal in the work is brought

1(1 and near to the melting point. Hut

this applies only to the immediate region

of the weld. The remainder of the work

may often, for the most part, be as cool

as the temperature of the shop. The blu-

ish lip of the little white flame has an

enormous temperature itself and is cap-

able of imposing a high temperature upon

a limited region of the metal. The great

success of gas welding turns upon the

ability of the high-temperature torch to

concentrate the region of its activity and

thus avoid involving the whole for the

sake of a part.

And yet, there are cases where a good

thing may be pushed loo far. Its very

perfection in accomplishing a desired re-

sult may, under unfavorable circum-

stances, prove a limitation to its applica-

tion along certain lines. This is the case

with oxy-acelylenc welding. The con-

centration of high temperatures within

very limited areas, especially in the case

of good sized castings, contains within

it the possibilities of damage. There is,

ii may be, no trouble in heating the edges

of the groove and in melting new ma-

terials onto molten old, and yet at some

point in the operation or during the cool-

ing, the work may develop a new crack.

Pre-heating and after-heating have

largely in view the prevention of just

this undesired result. If it were not that

those precautionary measures are cap-

able of being carried out with great suc-

cess, oxy-acetylcne welding would not be

suitable for a good deal of work. And

what has been said as to oxy-acetylene

welding applies more or less fully to

competing systems of welding—in fact,

to all systems which proceed by the local-

ization of high temperature.

The danger of cracking requires some

explanation, perhaps. At any rate, a

clear understanding of the activities at

work will be of great value to the work-

man in carrying out pre-heating and

after-heating operations.

Metals in general expand when heated

and contract when cooling. This expan-

sion and contraction goes on with ex-

ceeding slowness. And yet, the black-

smith utilizes the thing whenever he

shrinks a tire onto the felloe of a

wheel. The crevice between the ends of

two railroad rails may be quite wide in

winter and c|uite narrow in summer. The

explanation is that the rails are really

longer in warm weather and shorter in

cold. \\ hen a railroad rail is cut off at

the steel works just after it has passed

through the final pass of the rolling mill

and when it is still perhaps at a red heat,

it is cut off longer than is desired for the

rail when it is cold. Just the right

amount of excess is allowed, and when

the rail cools slowly down it approaches

closer and closer to the standard length.

Steel lengthens, broadens and thickens

at a pretty definite rate for each degree

the temperature rises, and contracts sim-

ilarly along its length, breadth and thick-

ness. The proportionate amount for 1

degree Fahrenheit is very small, being

only about 0.0000066 part of each dimen-

sion. That is, a rail lengthens 66 ten-

millionths of itself for each degree.

Similarly, for breadth and thickness. For

a few degrees, it amounts to too short

an addition to attract attention. But, in

cases where the additions continue at

about this rate for every degree between

shop temperature and the temperature of

melting, the amount becomes noticeable.

J-ee/ .^
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distance between the molten condition of

metal at the groove and the unchanged
condition away from it. This will re-

duce the necessity for such sudden drops

it! temperature as one goes from the weld.

In the other case, the total drop in tem-

perature from the heat in the weld to the

coolest part of the work is cut down
sharply.

For example, under conditions where

no pre-heating is done, one may find only

an inch or so between molten metal and

metal scarcely heated at all. If heat is

spread over more territory, by the use

of a coke tire or other means, the dis-

tance may be increased in accordance.

If this is skilfully done, there will then

be only gradual changes in temperature

as one goes from point to point. Or, sup-

pose that instead of enlarging the heated

region but nevertheless leaving an out-

lying region unheated, one puts the whole
casting into an oven and heats it up, say,

to a point about half way through the red.

ffhis will be about 1.300 degrees F. The
difference between the melting point (2,500

degrees) and room temperature is cut

down about one-half. This changes the

situation enormously.

Where other metals than iron and steel

are in consideration, there are similar ad-

vantages. Copper, brass, bronze, alumi-

num, all have lower melting points. Pre-

heating may accordingly be expected to

do still more for them in proportion to

the temperature of the pre-heat ; or else

the pre-heating may be made to secure

about as much by the use of a lower tem-

perature of pre-heat.

Some Examples.—.\s an illustration of

the first method of pre-heating—that

which enlarges the heated area— I will cite

the case of an enormous kettle which

weighed about 18,000 pounds and had a

wall thickness of several inches. The
metal was cast iron. A crack a couple

of feet long developed in the bottom and

the welding job concerned the repair of

this crack. The kettle was set bottom

side up. The crack was cut to form a

groove having the opening up, the kettle

standing upside-down. A charcoal fire

was built underneath and was so oper-

ated as to heat the general region about

the crack and not simply the crack loca-

tion. The fire was made in a temporary

oven constructed of loosely laid brick. In

the course of some two and one-half

hours, a dull red heat was produced.

Naturally, the temperature faded away

from the crack. The welding operation

lasted, it seems, some half dozen hours.

During this period, the fire was kept going.

It should lie pointed out here that not

only did the pre-heating serve as a pre-

cautionary measure against the formation

of new cracks hut it also served an eco-

nomical purpose. That is to say, the ex-

pensive gases used in the torch were not

employed to get the heat up from normal

to the dull red heat. Charcoal did that.

The torch began with the groove at a

dull red and carried the metal in its sides

up the remainder of the temperature

range required.

In a case like this, the operator wou«i

be subjected to severe heat radiating from

the work to his face and other exposed

parts of his body, unless some precaution

is taken. Asbestos sheeting is a proper

thing to lay on heated metal to prevent

uncomfortable radiation. The sheeting

may cover everything that is heated except

the immediate location at the groove

where actual welding is going on.

Pennsylvania Railroad System.

Tlie Annual Record of Transportation

Lines of the Pennsylvania Railroad Sys-

tem, which has just been issued, shows

that the Pennsylvania Railroad Company

and the corporations controlled and asso-

ciated in interest with it, both east and

west of Pittsburgh, own a total of

11,942.66 miles of railroad line. Of the

total mileage, 3,937.26 miles are double

track, 850.51 miles are three-track, and

648.86 miles are four-track. The total

trackage of the System, including sidings

and yards, is 27,795.64 miles.

The title to the various portions of

the railroad mileage constituting the

Pennsylvania System is lodged in the

Pennsylvania Railroad Company proper

and 113 subsidiary railroad corporations.

The parent company owns directly

2,905.77 miles of line, all of which lies

in the State of Pennsylvania, and consti-

tutes the highest mileage in the name of

any one corporation of the System. The

lines constituting the Pennsylvania Sys-

tem traverse thirteen States and the Dis-

trict of Columbia, the States in question

being Delaware, Illinois, Indiana, Ken-

tucky, Maryland, Michigan, Missouri,

New Jersey, New York, Ohio, Pennsyl-

vania, Virginia and West Virginia.

East of Pittsburgh the Pennsylvania

System owns 6,549.71 miles of line and

15,851.65 miles of track. West of Pitts-

liiirgh it owns 5,392.95 miles of line and

11,943.99 miles of track. The greatest

mileage in any Stale is located in Penn-

sylvania, in which the System owns

4,289.60 miles of line. Ohio is second on

ilie list, with 2.141.47 miles, and Indiana

third, with 1,664.19 miles.

sentiment. Only 4 per cent of New Eng-

land editors, and 7 per cent of southern

editors, reported that their people were

in favor of government ownership.

In the North Atlantic States (New
York, New Jersey, Pennsylvania, Del-

aware, Maryland) 86 per cent estimated

public opinion as favoring the return of

the roads, while 7 per cent thought pub-

lic sentiment opposed it, with 7 per cent

doubtful and blank.

In the Great Lakes States (Illinois, In-

diana, Michigan, Ohio, Wisconsin), 1,032

editors (84 per cent) decided that public

opinion in their communities favored the

return of the roads, while 125 (10 per

cent) voted no; 6 per cent doubtful and

blank.

The editors of the Far West (.\rizona,

California, Idaho, Nevada, New Mexico,

Oregon, Colorado, Utah, Washington)

voted 79 per cent yes and 15 per cent no

on the question of returning the roads

to their owners.

Of the editors numbering 13,434, re-

plies were received from 5,992, or 44 per

cent, and 83 per cent of the editors re-

ported their communities in favor of a

resumption of private management.

Public Favors Return of the Railroads.

Tlic .'\ssociation of Railway Executives

siilimitted a series of (luestions to every

editor in the country in regard to gov-

ernment control or private management

of the railroads. The result has shown

that pulilic opinion is very strongly in

favor of an early return of the railroads

to iheir owners. The strongest senti-

ment against government ownership was

found to be in New England and the

south sections widely apart in political

Lord Shaugnessy's Opinion of Govern-

ment Control of Railways.

In regard to government ownership of

•aihvays Lord Shaughnessy, President of

the Canadian Pacific railway, stated at

a recent meeting of the Canadian Club of

Canada, held in Montreal, that he was a

bitter opponent of government ownership

and control of railways. If there were no

other reason for this it would be that

it lends to destroy individual initiative, in-

. dividual effort, and our national life will

certainly not be improved by any such

change. The theory seems to be that these

railways, although owned by the govern-

ment, can be operated by such independent

commissions as will keep them from polit-

ical interference. The policy and every de-

tail will be governed from Ottawa, and

the men engaged in the operation of these

lines, no matter how much they may be

interested in keeping them aloof from

Iiolitical influence, will find lltet they can-

not do it. The railway official operating

under such circumstances naturally lie-

comes a politician. It cannot be other-

wise. The outlook of transportation in

Canada is far from reassuring by reason

of the proposed government control and

operation of such a large number of lines.

Practical Fuel Saving.

Tliroiigh the co-operation of the in-

dustrial power plants, the recomnienda-

lions of the United States Iniel Admin-

istration to promote efficiency in the use

of fuel in power plants, a saving of

7,000,000 tons anmially b.is liccn effected

liy the adoption of new mcllinrls.
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Electrical Department
Part II. Regeneralin};; Braking as Applied to Electrir Locomotives.

What it Really Is

In our last issue wc discussed regen-

erative braking of trains. Wc pointed out

how the electric locomotives operating

over the electrified section of the Norfolk

& Western Railway cliange from pulling

to regeneration, as the train passes over

a hill. We showed the general application

and then took up in detail regenerative

braking as applied to electric locomotives

operating on direct current. We will now

consider the other two types of electric

locomotives, namely, the single phase and

the three phase, both of which operate on

alternating current.

The same conditions as regards voltage

or pressure apply equally well to the single

phase series locomotives as to the DC
locomotive. The single phase system and

the single phase motor are, however, much

better adapted to regeneration than the

DC series motor, due to the fact that the

motor itself is not as sensitive as the DC
series motor. The AC motor can operate

through greater variation of current val-

ues in the field and the armature, and

this increased range means a greater

graduation of speed over which regenera-

tion is possible. The direct current ser-

ies motor will not permit of a very great

variation of armature current with a con-

stant field as exists when the motor is in

the regenerating position, and the com-

bination of motors in the series and par-

allel is of course limited. A wider range

of excitation is possible to the motor

fields of the -AC single phase motor, by

means of voltage variation due to the use

of transformer taps, which is additional

to the advantage in the motor itself. This

same advantage can be secured in the

return of power to the line, from the

motors which are regenerating.

The single phase system uses high volt-

age for the overhead wire, usually 11.000

volts. This high voltage cannot be ap-

plied to the inotors directly, so that it

is necessary to use a piece of electrical

apparatus known as a "transformer" to

step down this 11,000 volts to a voltage

suitable for the motors. A series of coils

placed adjacent to each other and sur-

rounded by an iron laminated core con-

stitutes a transformer and, as the word

implies, transforms the high voltage to a

low voltage. The ratio depends on the

ratio of the turns of the coils so that

wires or taps can be brought out of the

transformer at many places and any low

voltage desired can be obtained. The

transformer works equally well in the

reverse direction; for instance, if the low

voltage is applied to one of the low volt-

age taps, then high voltage exists at the

other end.

A diagrammatic sketch of single phase

regeneration connections is shown by Fig.

1. 'fhe transformer is represented by

(A). If 11,000 volts is applied at the

trolley or high tension end, there would

be a very small amount of electric cur-

rent, known as exciting current, which

would flow through the coils and out of

the lead G which is connected to the

ground (Grd). If it were possible to

measure the voltage throughout every

turn of the transformer, beginning at the

high tension end, it would be found that

there was a decrease in voltage as prog-

ress was made along the coils from A
toward G until zero voltage was ob-

tained at G. From this it is clearly seen

that any voltage can be obtained by bring-

SCHEMATIC DIAGRAM SINGLE-PHASE
REGUL.\TION CONNECTIONS

ing out a lead or tap at the proper coil

and proper turn.

A motor generator set can be used as

in the direct current arrangement if de-

sired, but a very satisfactory arrange-

ment and one especially suitable for .\C

single phase operation can be used by

taking one motor of the four in the loco-

motive and arranging for this one motor

to be the generator furnishing current to

excite the fields of the others. This is

illustrated in Fig. 1. Motor No. 1 is used

as the generator [the power for operating

or driving the generator is obtained by

the locomotive rolling down the grade]

and furnishes current to the fields of the

No. 2, No. 3 and No. 4 motors ; the arma-

tures of these motors generate current

and this current is passed back into the

transformer through the lead (C).

.\s mentioned above, the power to drive

the generator furnishing power to the

fields and the motors generating current

and returning same to the transformer, is

due to the locomotive rolling down the

grade. The locomotive speed is retarded

and the locomotive can be brought down
nearly to a stop. As the locomotive speed

decreases the voltage from the motor can

be kept at a sufficient value to regenerate,

by putting more current through the fields

of these motors. This is accomplished

by increasing the strength of the field of

the motor (No. I) so that it will generate

more current for the other three fields.

The field is increased by connecting the

lead (D) to a higher voltage tap. There

is a limit to the voltage that can be placed

on (D) so that when this maximum ex-

citation is reached the lower voltage gen-

erated by the motors 2. 3 and 4 can still

be used, as it is possible to connect lead

(C) to a lower tap. Connecting lead

(C) to a lower tap increases the ratio

of AG to CG so that the lower voltage

still gives the necessary increase of volt-

age over 11,000 V to force current back

into the line wire.

We have shown from the above and

preceding issue that it is possible to re-

generate with both the DC and single

phase systems, providing that certain

changes in connections are made, and

that means are provided for giving the

motors the shunt characteristics requiring

either the use of a motor-generator set or

the use of one of the driving motors.

Regeneration on these two systems works

very satisfactorily, but as far as simplicity

and reliability are concerned, the locomo-

tives driven by the three phase motors are

superior.

The three phase motor is of constant

speed. The speed at which it runs docs

not depend upon the voltage of the cir-

cuit, but upon the frequency of the elec-

trical supply. For a given frequency

there is a certain speed of the motor. If

the frequency is increased the speed in-

creases: if decreased the speed decreases.

This speed is known as the synchronous

speed of the motor. Frequency is usually

expres,sed in terms of "cycles"; for in-

stance, 25 cycles and 60 cycles. Alter-

nating current, as we know, does not

give a constant pressure like direct cur-

rent, hut changes in value. Starting at

zero, it progresses to a maximum, then

decreases to zero, reverses, goes down to

an equivalent maximum and returns

again to zero; all this takes place in the
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fraction of a second. In the case of

25 cjcles (the qhange from zero hack

to zero being a cycle) there are 25 of

these changes each second.

The construction of the three-phase in-

duction motor is as follows: It consists

of a stationary winding called the stator,

this winding being continuous on the in-

side of the frame, and a rotating arma-

ture called the rotor. The rotor has no

connections whatsoever with the stator,

and receives no power from the power
supply circuit. That is, the power is con-

nected to the stationary winding. In the

case of three-phase induction motors,

same as used on the electric locomotives

of the Norfolk & Western, the power
when connected to the stator, rotates elec-

trically in this winding at a speed depend-

ing upon the frequency and upon the num-
ber of poles of the motor. The revolving

tield passing by the winding on the rotor,

induces a current in it which tends to stop

this rotation of the tield. As the rotating

field cannot stop, the rotor is dragged

along at practically the same speed, there

being a slight slip depending upon the load

or the work which the motors are doing.

When the rotor is running in e.xact step

with the rotation in the stationary wind-

ing it is running at what is known as

synchronous speed.

.\ simple illustration of this electrical

rotation is as follows : Assume there are

several electric bulbs in a street sign, ar-

ranged in the form of a circle. The up-

permost one glows full, while the others

are dark. Then No. 2 glows while No. 1

grows dim and goes black. No. 2 fades

as No. 3 grows bright, and so on around

the circle. This sequence, when per-

formed rapidly, gives the impression of

rotation, although the bulbs are sta-

tionary.

Regeneration with three-phase motors
is both simple and relialile and is due to

the fact that if the locomotive speeds up

so that the rotor is running above the

synchronous speed, the motors begin to

regenerate automatically. The reverse of

operation just described takes place. The
stator running at a speed slightly higher

than the electrical rotation in the stator

is out of step, so to speak, in the reverse

direction to that which it is when operat-
ing as a motor, and instead of drawing
current from the line, it returns current
to the line. It is not a question of gen-
crating a voltage to overcome the line

wire voltage, as with direct current and
single-phase current, but it is purely a

question of speed of rotation and a con-
dition which takes place automatically
without any change in the motor circuit.

It. therefore, follows that there is no
appreciable change in the speed with re-

generation using ihrcc-phase motors, and
the air brake is ncccs.sary fo bring the
train from the operating speed to a stop.

The preceding remark is in general true,

but there may be special arrangements
where the speed can be reduced.

The use of a phase converter in the

locomotive, enabling three-phase motors
to operate from a single overhead trolley

or a single-phase supply, does not change
the automatic feature of a regenerative

braking. This arrangement is used on the

X. & \V. locomotives, and the description

of the handling of these motors in the

tirst part of this article, published in the

last issue, points out how simple and au-

tomatic these three-phase motors work.
There are no adjustments to be made, de-

pending on change in grades, and the

trains descend at a constant speed.

The advantages gained by the use of

regeneration are many and can be classi-

fied as follows :

I. Brake shoes and wheels. The en-

ergy stored up in a heavy freight train

descending a grade is large, and with only
the air-brake available as a means of "Ict-

tmg the load down the mountain" this

energ>- must be dissipated as heat at the

brake-shoes, resulting in rapid wear of

the shoes, often the overheating and
heavy wear of the wheels, with risk of
loose and broken tires and rims. Regen-
erative braking is in use on electric loco-

motives of the Italian State Railway, and
the average life of brake shoes has been
increased from appro.ximately 4,500 miles
to over 14,000 miles, and a corresponding
increase in the life of the wheels.

2. .S>('frf dmvH grade. The speed of a
heavy train down the grade is very often
liniilcd by the permissible healing of the

brake shoes, so that with regeneration, the
speed can be the safe speed for the track,

curves and construction of rolling stock
if it is so desired.

3. Air brakes, brake riggii,}; and draft
gear. The taking of a heavy train down
the grade not only imposes severe duties
on the shjcs and wheels, but also on the
air brakes and draft gear as well. The
saving in maintenance of rolling stock due
to regeneration may be found to be con-
siderable.

4. Pinver-house. When we consider
Ihe power-house, we find that the saving
in horsepower output from the power-
house due to regeneration depends upon
the operating conditions and the grades.
With all grades on the road of approxi-
mately 2 per cent., it might be possible

to save 50 per cent, in power consumption,
while with the average mountain condi-
tions the saving would not probably be
in excess of 25 per cent. This saving
would decrease depending on the grades
and level structures. Even with no sav-
ing shown in the power-house oiKimt, the
other savings are worth consideriiiK. espe-
cially as the simplicity and reliability of
operation arc not sacrificed by regenera-
tion.

5. Safely. Even if regeneration showed

no economies it would be worth while

from the safety standpoint. There can

be no argument as to the advantage of

safety, which is of utmost importance. In

going down grade, using air brakes, it

is necessary, in order to make schedule

time, to operate at varying speeds on dif-

ferent grades, and it is this variation

which may result in too high speed on a

particular grade or result in bunching the

train, due to injudicious application of

brakes. With the train held from the

front only, descending the grade at prac-

tically a uniform speed and with air

Iirakes in reserve for emergency condi-

tions we have reached a degree of safety

hitherto unattained.

Stone Franklin Company.

The success that has attended the intro-

duction of the Stone Franklin Car Light-

ing system in America, and which was
introduced by the Franklin Railway Sup-
ply Company, has necessitated the forma-

tion of a new company which will give

its exclusive attention to this new and
popular development. The policies of the

older company which have been so satis-

factory are a suflicient guarantee that the

same reliable methods will mark the

career of the company. The main office

has been established at 18 East 41st street.

New York. The officers are Joel S.

Coffin, chairman of the Board of Direc-

tors; Ralph C. Coburn, president; C. E.

Walker, vice-president; 11. D. Rohman,
chief engineer, and W, Truelove, secre-

tary.

Mr. Coburn. president of the new com-
pany, has been prominently identified with
the Franklin Railway Supply Company,
and has a thorough knowledge of rail-

road conditions and requirements. He
was graduated from Harvard University
in 19(M. Mr. Walker, vice-president, has
bad an unusually wide experience in

manufacturing, sales, mechanical engi-

neering, both in North and South Amer-
ica, and in England, where he joined the
British .-Vrmy at the outbreak of the war,
serving over three years at the front. Re-
ceiving the Order of the British Empire
early in 1917, he was selected to superin-
tend the manufacture of anti-submarine
devices in England, which position he held
at Ihe time of his election as vice-president
of the Stone Franklin Company. Harry D.
Rohman, chief engineer of the company,
has also had an interesting career. Since
graduatinR from the technical schools of
Zurich, Switzerland, he has had an ex-
tensive experience, particularly as an
electric engineer in nearly all European
countries, including the Balkan Slates, as
well as in South Africa and the Belgian
Congo. In addition to his valuable experi-
ence in car lighting engineering he speaks
many languages, and has .ilready provcrl
himself a valuable acquisition lo (he r.iil-

way supply business.
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Items of Personal Interest

J. E. Osmcr has been appoinlcd super-

intendent of motive power of the Ann

Arbor, with headquarters at Owosso,

Mich.

J. D. CuUiman has been elected presi-

dent of the Galena-Signal Oil Company;

L. J. Drake, L. F. Jordan and J. K. Lina-

han, vice-presidents.

II. E. Whittenberger. general manager

of the Grand Trunk, Western Lines, has

been appointed federal manager, with

headquarters at Detroit, Mich.

A. A. Woods has been appoiiiled chief

engineer of the Southern railroad, with

headquarters at Cincinnati, Ohio, succeed-

ing Curtis Dougherty, deceased.

C E. .\I1en has been appointed general

master mechanic of the Northern Pacific

lines east of Mandan, N. D., with office

at St. Paul, Minn., succeeding T. J. Cut-

ler, transferred.

E. F. Blomeyer, general manager of the

.-\nn .\rbor, and the Manistique & Lake

Superior, has been appointed federal man-

ager of the .^nn .\rbor, with headquar-

ters at Toledo, Ohio.

William F. Hayes, master mechanic of

the Baltimore & Ohio at Chillicothe,

Ohio, has been transferred to Washing-

ton, Ind., and E. J. McSweency, formerly

general foreman at Garret. Ind.. has been

appointed master mechanic at Chillicothe,

succeeding Mr. Hayes.

George T. Martin has been appointed as-

sitant to the general superintendent of

motive power of the Chicago, Milwaukee

ft St. Paul, with office at Chicago. 111., and

James McGuire has been appointed round-

house foreman on the same mad, with

office at Miles City, Mont.

Col. F. A. Delano, formerly president of

the Chicago, Indianapolis & Louisville,

and who has served with the American

Army in France as deputy director-gen-

eral of transportation, has been made a

chevalier of the Legion of Honor in recog-

nition of his services.

George L. Fowler, consulting mechani-

cal engineer, formerly with offices at 83

Fulton street, has removed to more com-

modious offices at 120 Liberty street. New
York. Mr. Fowler is an eminent author-

ity on all matters pertaining to the me-

chanical department of railways.

C. B. Young has been appointed mana-

ger of the inspection and test section of

the Railroad .^dministration in the mat-

ter of tests of locomotives, specialties in-

cluding electric headlights, bell ringers,

fire doors and other appliances, with

offices at 1800 Pennsylvania avenue.

Washington. D. C.

J. C. Rockwell lias been promoted from

local general manager to vice-president

of the Manila Electric Railroad & Light

Cumpanv Manila, Philippine Islands, in power of the Transportation Corps

charge of the general Philippine affairs American Expeditionary lorce, has rc-

of that company. This property is under turned to the service of the Pennsylvania,

the operating management of The J. G. and has been appointed actmg works man-

White Management Corporation, New ager at the Altoona shops, including he

.. , ,^, y machine shops, the Altoona car shops, the

H L. Worman, master mechanic on the Juniata shops, and the South Altoona

St. Louis-San Francisco, with office at foundries. The superintendent of motive

Memphis, Tenn., has been appointed su- POwer has been relieved of the jurisdiction

perintemknt of motive power, with head-

quarters at Springfield, Mo., and G. R.

Wilco.x, assistant master mechanic at

Monett, Mo., has been appointed master

mechanic, with office at Memphis, succeed-

ing Mr. Worman.

W. L. Conwell has been elected presi-

dent of the Safety Car Heating & Lighting

Company, 2 Rector street. New York.

Mr. Conwell has been acting president

since the death of ,R. M. Dixon last year.

J. A. Dixon, Randolph Parmly and James

P. Sofer were elected vice-presidents,

C. W. Walton, secretary and treasurer,

and W. Stewart, assistant secretary and

treasurer.

over the above-named shops, the position

occupied by Mr. Maxlield being newly

created.

John E. Muhlfeld and several other

engineers has formed the Railway and

Industrial Engineers, Inc., with offices at

25 Broad street. New York City, to act

as consulting engineers between the bank-

ers, railroad and industrial corporations.

Mr. Muhlfeld for the past five years

has been specializing in the development

of the "Lopuica" system for burning pul-

verized fuel in locomotives, stationery

boilers and chemical furnaces, and was

elected president of the Pulverized Fuel

Equipment Corporation and the Interna-

Major-General Sir Henry Thornton, tional Pulverized Fuel Corporation, and

inspector-general of railroads in England, has resigned to devote his entire time to

formerly general superintendent of the engineering work. Mr. Muhlfeld retains

Long Island railway, is at present on a

visit to America. During the war he was

in complete charge of British transporta-

tion in France, and was raised to knight-

hood by King George, and the Order of

his interests in and still remains a di-

rector of the Pulverized Fuel Equipment

Corporation. In regard to this corpora-

tion its work may be said to have reached

the stage of entire success, and that spe-

Leopold was conferred on him by King cial engineering in a broad sense is no

Albert of Belgium. longer necessary.

Oscar F. Ostby has been elected prcsi- Colonel Douglas I. McKay has been

dent of the corporation of Oscar F. Ostby elected president of the Pulverized Fuel

& Co., with offices at 1044 Grand Central

Terminal, New York. The company will

continue in the lines of railway supplies

so successfully handled by Mr. Ostby, to-

gether with other extensions, . including

the exclusive agency for the Davidson

Equipment Corporation of 30 Church

street. New York, to succeed John E.

Muhlfeld, who retires to return to con-

sulting engineering practice. Since July,

1917, Colonel McKay has been engaged

in war work. He was commissioned Ma-

high speed steel and tools, manufactured jor in the Ordnance Reserve Corps

by the Davidson Tool Manufacturing

Corporation. New York.

C. D. Barrett, having returned from

service in France, has been appointed en-

gineer of the Locomotive Stoker Com-

pany, with headquarters at 50 Church

street. New York. Mr. Barrett was com-

missioned as major in the American Ex-

peditionary Force and commanded the

First Battalion of the Nineteenth Engi-

neers, and organized the St. Nazaire loco-

motive shops, and was latterly appointed

assistant general superintendent of motive

power of the Transportation Department.

II. H. Maxfield, formerly superintendent

of motive power of the New Jersey divi-

sion of the Pennsylvania, and who was

commissioned lieutenant-colonel of the

Ninth Engineers of the National .\rmy in

July, 1917. and while serving in France

was appointed superintendent of motive

charge of the Raw Materials Branch of

the Gun Division and purchased all raw

and semi-finished materials. In January,

1918. he was promoted to Lieutenant-Col-

onel of the National .\rmy and appointed

.Assistant Director of Purchase and Sup-

ply. He was subsequently promoted to

Colonel and continued in this capacity un-

til he returned to civil life after the ar-

mistice was signed. Colonel McKay is a

graduate of West Point. L'pon gradua-

tion he spent three years in the army, re-

signing to take the position of deputy

chief of the .\qucduct Police and six

months later was made chief. Three

years later he was called to New York

City as first deputy police commissioner

in charge of the business administration

of the department and two years later was

appointed police commissioner of New
York. After a most successful administra-
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tion he resigned the commissionership a

iear later. Latterly he became assistant

to the president of J. G. White & Co., Inc.,

snd two years later was elected vice-presi-

dent and director, which position he held

at the time he entered the United States

.Army service. In fiddition to his duties

as president of the Pulverized Fuel Equip-

ment Corporation. Colonel McKay is also

vice-president and director of the Chemi-

cal Foundation. Inc., director of the Inter-

national Agricultural Corporation and

director of the Botany Worsted Mills and

other industrial corporations and com-

panies.

Samuel M. Vauclain, senior vice-presi-

dent of the Baldwin Locomotive Works,

has been elected president of the company,

succeeding Alba B. Johnson, who had been

desirous of resigning the presidency, and

whose resignation was accepted at a spe-

cial meeting of the directors last month.

Mr. Johnson retains his interests in the

company and remains a director. He has

been associated with the company for +4

years, and under his able management the

growth of the company's works has been

phenomenal. The demand on the com-

pany was so great during the war that

Mr. Johnson felt it incumbent upon him

to remain at his post, and while he is not

now by any means retiring from public

or commercial activities, his relation to

other public and business activities is such

he has felt that the growing responsibili-

ties of the company's works should be

placed in younger hands, and it is pecu-

has assumed the chairmanship of the

board of directors of the Home Oil Re-

fining Company of Texas. This company

operates in the .Ranger and Burkburnett

tields, located in Te.xas, and has extensive

.S.A.MLLL .M. VAUCLAI.V

liarly fortunate that his worthy and ac-

complished associate, Mr. Vauclain, is so

well fitted by education and experience to

succeed him.

^H^ ifc;:
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of interchange, including consideration of

the following reports of committees: (1)

Arbitration; (2) Revision of Prices for

Labor and Material; (3) Depreciation

for Freight Cars; (4) Revision of Pas-

senger Car Rules of Interchange.

Thursday, 9:30 a. m. to 1 :30 p. m. Dis-

cussion of reports on car wheels; stand-

ard blocking for cradles of car dumping

machines; specifications and tests for

materials (M. C. B.) ; welding truck side

frames, bolsters and arch bars; couplers;

draft gear.

Question proposed by members.

Friday, 9:30 a. m. to 1:30 p. m. Dis-

cussion on reports on safety appliances;

loading rules; car construction; car

trucks; train lighting and equipment;

tank cars. Questions proposed by mem-

bers.

Saturday, 9:30 a. m. to noon. Consid-

eration of rules of order, election of of-

ficers, General Committee and Nominat-

ing Committee, presentation of badges

to retiring officers, etc.

Monday, June 23, 9:30 a. m. to 1:30

p. m. Address of vice-chairman; action

on minutes of 1918 annual meeting (M.

M.) ; reports of secretary and treasurer

(M. M.). Discussion of reports on

standards and recommended practice (M.

M.) ; mechanical stokers. Report of

Committee on Powdered Fuel. Report of

Committee on Tank Cars. Report of

Committee on Specifications and Test

Materials. Paper on "Standardization, by

Frank McManamy. Questions proposed

by members.

Tuesday, 9:30 a. m. to 1 :30 p. m. Dis-

cussion of reports on fuel economy and

smoke prevention ; specifications and

tests for materials (M. M.) ; design and

maintenance of locomotive boilers; loco-

motive headlights; superheater locomo-

tives. Paper on carbonization in valve

chambers and cylinders of superheated

steam locomotives, by E. P. Rocsch.

Amalgamation of other mechanical as-

sociations with Section III. American

Railroad Association. Questions pro-

posed by members.

Wednesday, 9 :30 a. m. to 1 :30 p. m.

Discussion of reports on design, mainte-

nance and operation of electric rolling

stock, paper on the use of bronze for

valve snap rings and piston surfaces, and

for bull rings in large cylinders, by C. E.

Fuller. Discussion of reports on train

resistance and tonnage rating. Reports

on subjects, on resolutions, correspond-

ence, etc. Unfinished business; questions

proposed by members and closinij exer-

cises.

Goodwin, mechanical engineer, C, R. I. &

P. ; lirst vice-president, J. Purcell, assist-

ant to federal manager, A., T. & S. F.

;

second vice-president, E. J. Brennan,

superintendent of motive power, C, M.

& St. P. ; secretary-treasurer, J. M.

Byrne, chief clerk to mechanical assistant.

Central Western Region; directors, E. B.

Hall, assistant superintendent of motive

power and car department, C. & N. W.

;

L. S. Kinniard, superintendent of motive

power, C. & E. I.; W. H. Flynn, superin-

tendent of motive power, Michigan Cen-

tral.

New Organization.

The International .Xssociation of Rail-

road Supervisory Foremen of Locomotive

& Car Department has been organized

with headquarters in the Post Dispatch

building, St. Louis. The officers elected

are: President, W. V. O'Neil, Post-Dis-

patch building; vice-presidents, John

Beaton. 1226 Massasoit .Ave.. Chicago:

John F. Crane, Terre Haute, Ind. ; C. F.

Petet. Dcnison, Tex. ; J. L. Eckert, Chat-

tanooga, Tenn. ; D. Fulk, Spencer, N. C.

;

W. Tisdale, Philadelphia, Pa., and H.

Louis Hahn. Albuquerque. X. M. W. F,

Millifian is secretary and treasurer.

The membership embraces shop super-

intendents where no general foreman is

employed, general foremen, assistant

general foremen, foremen and assistant

foremen, gang and hourly rated foremen

who have supervision over mechanics

;

1) ecc work and work 'nspectors. traveling

boiler inspectors, traveling machinery in-

spectors, traveling car inspectors, travel-

ing air brake inspectors and anyone trav-

eling who has supervision over mechanics,

chief interchange car inspectors, assistant

chief car inspectors, chief joint car in-

spectors, wrecking foremen, all foremen

of mechanics in maintenance of way de-

partment, chief draftsmen and foremen of

drafting department.

Signal Meeting.

The Signal Division of the .American

Railroad Association, previously known as

the Railway Signal Association, will hold

its next regular meeting at The Breakers,

Atlantic City, N. J., on June 26 and 27,

1919. H. S. Balliet, secretary, to whom
all communications should be addressed in

regard to the meeting, has removed his

office from Bethlehem, Pa., to 75 Church

St., Xew York., N. Y.

Western Railway Club

At the annual meeting for the election

of officers of the Western Railway Gub,
held in Chicago, III., last month, the fol-

lowing were elected : President, G. S.

American Railroad Association.

The American Railroad Association,

formerly with offices in the Transportation

building, 608 South Dearborn street, Chi-

cago, 111., has leased the fourteenth floor

of the Manhattan building, 431 South

Dearborn street. Chicago, in conjunction

with other railway associations which

have been affiliated with the association.

Railroad Equipment Notes.

The Norwegian State Railways are re-

ported as having ordered 16 locomotives

from the Baldwin Locomotive Works, and

as having placed orders in this country

also for a quantity of car wheels and

axles..

Forty locomotives of "mountain" type

are being built in the United States to

the order of the South African Govern-

ment Railway Department, reports the

British and South African Export Ga-

zette.

Orders have been received by the

American Locomotive Co. for ISO Con-

solidation type locomotives for the Italian

State Railways. Each engine will have a

total weight of 149,600 pounds; weight

on drivers. 132.000 pounds; cylinders, 21}4

by 27^2 inches.

An order for 150 freight locomotives,

valued at $6,000,000, has been received

from the Italian Government by the

American Locomotive Company. The

locomotives are duplicates of 250 engines

previously furnished Italy by the same

company.

The Pittsburgh, McKeesport &
Youghioghcny has accepted 194 of the

U. S. R. A. 70-ton gondola cars built

by the Pressed Steel Car Company, mak-

ing a total of 500 of these cars which it

has accepted. These are the only stand-

ard cars accepted during the three weeks

ended May 10.

The Pennsylvania Equipment Company,

1420 Chestnut street, Philadelphia, Pa.,

is in the market for several electrically

lighted passenger coaches of modern con-

struction, with toilets and water tanks,

seating capacity of 48 or more, and weigh-

ing about 15 tons. The coaches must

operate around a 28 deg. curve.

The United Slates Railroad Adminis-

tration continued to deliver a consider-

able number of locomotives to the roads

under Federal control, but it is noticeable

that the total, including those furnished

to other roads not under Federal control,

fell short of the number furnished in

previous months. In March there was a

total of 250 as compared with 233 during

.April. This does not include over 100

locomotives furnished to foreign coun-

tries. It is also noticeable that the Mi-

kado type of locomotive continues to lead

all others in point of popular favor, the

record during April showing that 61 of

this type were placed in service, the next

in numerical succession being the Santa

Fe. 45; switchers. 34; Mallet and Moun-
tains, each 19; Pacific, 10, and 1 Con-
solidation. It may be added that in addi-

tion to the above the .American Locomo-
tive Company during April completed 28

foreign locomotives, and the Baldwin Lo-

comotive Works completed 8 foreign

locomotives. Up to the same date the

number of cars placed in service ap-

proached 28,000.
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The Railroad Problem.

Samuel Rea, president of the Pennsyl-

vania Railroad system, delivered an ad-

dress at the seventh annual convention of

the Chamber of Commerce, St. Louis,

.April 30, 1919, and the address now ap-

pears in pamphlet form. He rightly be-

lieves that the rehabilitation of the rail-

roads should begin at once, and that it is

admitted by the vast majority of our

thinking people that Government owner-

ship and operation of the railroads are

undesirable, and that individnal enterprise

has given, and will give, the public the

best and cheapest service. It is also ad-

mitted that it is in the public interest that

the capital required for enlargement of

transportation facilities should be volun-

tarily furnished by private investors under

the attraction of a satisfactory rate of

return and degree of safety.

The Government and the Railroads.

I'lank H. Fryant has joined the great

army of those who know what to do with

•he railroads, and an article from The

Vnpopular Re'Aew from his pen is re-

printed in pamphlet review. Mr. Fryant

.'hrewdly states that the Republican party

was evidently eager to go before the

country in opposition to state socialization

of industry, but shrewd Democratic lead-

ers saw which way the wind was blowing,

and almost overnight Government owner-

ship was found to be without any real

support as an issue between the great

parties. The Democratic press is now
jjointing out that the party never was a

(Jovernment-ownership party, and that it

was the wily Republicans who were try-

ing to force the issue, and now the

President announces himself as in favor
of giving the railroads back to their

original owners at the new year. It is a

good time to settle up accounts.

Catalogues and Trade Publications

Wanted.

Commercial .Attache Chester Lloyd
Jones has arrived in Madrid, Spain, and
opened his office in the .American Em-
bassy, lie would be glad to receive from
.American manufacturers and exporters
co[)ics of their catalogues, with price lists

and other pertinent information. I'ublisli-

ers of trade journals who will furnish the
aitachc office with their publications are
assured that they will be utilized freely.

Catalogues and trade publications should
be addres.sed to "The Commercial At-
lachc, American Embassy, Madrid,
Spain." It will be of advantage to manu-
facturers of railway supplies to furnish
all available information.

Staybolts.

The latest issue of Staybolts published

bi-monthly by the Flannery Bolt Company,
Pittsburgh, Pa., contains an interesting

history of the development of the flexible

slaybolt. It appears that experiments

were made forty years ago on European

locomotives, but little progress was made
owing to the defective forms in which the

device appeared. Incrustation paralyzed

the efforts of the early designers until the

matter was taken up by the American

engineers. The real success of the Tate

flexible staybolt came from the fact that

it contained the second head bolt, with

ample clearance in the cap of similar shape

and a tapered hole in the sleeve to prevent

the bolt from becoming rigid by the ac-

cumulation of scale. The ample clearance

in cap and sleeve insures freedom of

movement in the variable expansion of the

sheets.

Graphite.

The Graphite for .May explains very

clearly why Dixon's Graphite pipe joint

compound makes threaded joints gas-

tight. It is made in paste from selected

flake graphite and a vehicle the result of

many years' experience. It is much used

by the largest railroads and gas compa-
nies. Threads can be screwed up a little

more than with any other compound, and
the fineness of the graphite allows it to fill

up the little cracks in the threads, making
a very tight joint. Acids and alkalies

have no effect. Hence there is no rust.

Heat under 1,500 deg. F., does not burn it.

Threads of joints smeared with it are

readily unscrewed.

Railway Operating Data.
The Westinghousc Electric & Manufac-

turing Company, East Pittsburgh, Pa., are
issuing illustrated leaflets containing

r.perating data for the use and assistance

of electric railway operators in the car

and maintenance of car equipment. The
methods suggested have proved to be eco-

nomical and practical. Information as to

what is being done elsewhere is always
of value, especially when the supply of
new data is maintained. The leaflets

will be continued, and older ones super-
seded as occasion requires. Duplicate
copies of those already issued may be
obtained on application, and it is recom-
mended ihai copies be framed and placed
m shop departments where they will

serve as permanent instructions for the
workmen.

Wood's Catalogue.
Wm. H. Wood, hydraulic engineer, of

Media, Delaware Co., Pa,, is issuing a
new catalogue of 63 pages, which em-
braces all kinds of hydraulic machinery
and improved locomotive boilers.
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The League of Nations.

The Commonwealth Steel Company has

made a new cicirarturc in the latest issue

of the Commonuvallher by devoting an

elegant supplement of 18 pages to a re-

print of President Wilson's addresses in

his European tours from December 25,

1918, to 1-ebruary 14, 1919. and also addi-

tional speeches at Boston, Washing-

ion and New York during February and

March of the present year. The publica-

tion also contains the 26 articles of cove-

nant of league of nations. The paper

and presswork are of the best. The regu-

lar issue maintains its high standard of

literary and pictorial excellence.

Aluminum.

The Bureau of Standards, Department

of Commerce, Washington, D. C, has

issued circular No. 76, setting forth the

physical properties of aluminum and its

light alloys. The details of the manufac-

ture operations are described, with par-

ticulars in regard to temperatures,

weights, resistance and other properties.

Copies may be had free on application.

American Society of Mechanical En-
gineers.

The spring meeting of the .\mcrican

Society of Mechanical Engineers will

open at the Hotel Statler, Detroit, Mich.,

on Monday, June 16, and close on Thurs-

day, June 19. The programme includes

the presentation of papers on "Industrial

Research," "Industrial Peace." "Gas

Power Engines," and on Thursday. June

19, miscellaneous technical papers, one of

which will be for the discussion of fuels,

including powdered fuel and oil fuel.

Edisoa MedaL
Benjamin G. Lammc, of the Westing-

hou»c Electric & .Manufacturing Company,
has been awarded the Edison medal which

IS given yearly for meritorious achieve-

ment in electrical science or electrical en-

. gineering. The presentation was made by

William B. Jackson, vice-president of the

.\mcrican Iniiitute of Electrical Engineers

in the auditorium of the Engineeiing So-

cieties building. New York, Mr. Lamme,
who served during the war as a member
of the Naval Consulting board, received

the medal for inventions and develop-

ments of electrical machinery.

Railroad Elmployees.

It is interesting to note from the sta-

tistics that the number of employees on

the railroads under Federal control at

the end of 1917 were 1,703.684. and at the

end of 1918 had increased to 1.843.530 or

about 8 per cent per year. The total esti-

mated pay roD for 1918 amotmted to

$1,822,794,000.

For Testing and Washing
Locomotive Boilers

Wayne Tool Mfg. Co. Extends.

The Wayne Tool Mfg. Company, for-

merly the H. T. Shearer Machine Com-

pany, ot Waynesboro, Pa., have recently

opened their plant No. 2, at Waynesboro,

in which they are manufacturing bridge

and boiler reamers exclusively. Their

staff of engineers have made important

improvements on specially designed ma-

chinery for the manufacture of these

reamers and expect to raise their capacity

to 600 reamers per day within the next

few weeks. The company can fill all or-

ders promptly in the future.

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Manufacturers ot Injectors. Ejectors.

BoUer Washers and Testers. Bolter Cbecka.
Check Valves.

Chicago Union Station

Commissioner of Public Works Fran-

cis announces that work will be resumed

in proceeding with the completion of the

new union station. It is expected that

ever 1.000 men will be engaged in June,

and this number will be added to as

material is secured. The federal govern-

ment and city officials promise that every

assistance will be rendered looking to-

wards an early completion of the work.

ASHTOINJ
POP VALVES AND GAGES
The Quality Gooda That Last

The Athton Valve Co.

271 Franklin Street. Boston. Mass
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Pennsylvania's New Simple Mallet Type Locomotive
A special exhibit that attracted much

attention at the mechanical convention at

Atlantic City, X. J., last month was a

Mallet locomotive of the simple type, and

of unusually large proportions, which had

just been completed at the Juniata shops

of the Pennsylvania Railroad. Among
other novel features the valve gearing is

designed to eiTect the maximum traction

ness, the outside diameter of the first ring

being 96 ins. The grate area extends to

112 sq. ft., having a length of 14 ft. and

a width of 8 ft., with a combustion cham-

ber extending to 12 ft. 5^4 ins. in length,

with flues 19 ft. in length. The firebox

sheets are butted and electric welded.

There are 137 flues 2^ ins. in diameter,

ar.il 284 flues 3% ms. in diameter, the

The length of the boiler, including

smoke-box, being 53 ft. 954 ins., and the

crown sheet being over 26 ft. in length

and being of a slightly upward slope to-

wards the front, provision has been made
for obtaining the correct water level while

the locomotive is operating on grades, the

gauge cocks being connected to f^-in. cop-

per pipes traversing into the boiler

fRUST \IE\\ OF r'E\.\.SVLVA.N'I.\ .M.M.r.KT BriI,T AT JUNIATA SHOPS

effect with a cut-off varying from 25 to

a maximum of 50 per cent., instead of the

common range of cut-off from 25 to 90

per cent. This, it is claimed, effects con-

siderable economy in the use of steam

and may be the forerunner of a general

adoption of this limit of cut-off in certain

types of locomotives.

The boiler is of the Belpaire type, the

barrel courses being I 5/16 ins. in thick-

larger flues conlaiiiing the superheater

tubes. The superheater has three vertical

headers, and two superheater sleain head-

ers, and one central saturated steam

header, each header being connected to

from two to five units, each unit leading

and returning to or from one of the larger

flues. The locomotive is equipped with

a Duplex stoker and a Franklin power

grate shaker.

ihrougli the wrapper sheet at the front

end of the combustion chamber at various

points and carried back outside the boiler

to a point inside the cab, where the gauge

cocks are attached showing the height of

the water at the front end of the crown

sheet over the combustion chamber. An-

other device shows the level of the water

at the central point of variation.

.Another ingenious device is an auxiliary
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inclliod of admitting steam to the cylin-

ders when the locomotive is standing in

order to assist in starting. This consists

of an extra port opening % in. wide by

15-i in. in leiiRlh opening in the valve

chamber hushing, and admitting the sicam

into a recc<s cut in the inner edges of the

valve chkinbcr steam ports. When opened,

suliicieiit is allowed to accumulate in the

cylinders to move the pistons and open

the main port, and at certain positions of

Cylinders, diamcier, 30J4 ins. by 32 ins.

Valves, piston, diameter, 12 ins. ;
greatest

travel, 6 ins. ; outside lap, 2 ins. ; inside

lap, }4. in. Wheels, diameter, outside tires,

62 ins.; driving journals, main, diameter,

13 ins.: length, 16 ins.; driving journals,

11 ins. by 16 ins.; engine truck wheels,

diameter, 33 ins. Boiler, working pres-

sure, 205 lbs. ; diameter of first ring. 96

ins. ; firebox, 168 ins. by 96 ins. ; I'lrebox

plates, thickness of tube and combustion

w eight in working order, 575,tXX) lbs.

;

weight on drivers, 540,000 lbs. ; weight on

leading truck, 35,000 lbs.; weight of en-

gine and tender in working order, 794,000

lbs.; wheelliase, driving, 17 ft. I'A in.;

wheelbase total. 54 ft. «M. ins. ; wlieelbase,

engine and tender, 97 ft. 3fii ins. Ratios;

Weight on drivers -^ tractive effort, 4.0;

total weight -f- tractive eflF<>ri, 4.3; trac-

tive effort X diam. drivers -=- ec|uivalent

heating surface. 736.81 ; equivalent heating

PENNSYLVANIA MALLET WITH INTERESTING NEW FEATURES

the main cranks, are of real service in

facilitating the starting of the engine.

The locomotive is equipped with the

Westinghouse E-T equipment in brake

gear, furnished with four 16-in. by 12-in.

cylinders, supplied by two Sy^-in. cross-

compound pumps, attached to the front

end of the smoke-box.

The general dimensions of this loco-

motive are as follows

:

chamber connection, 16 in. ; door, H in.

;

others, 7/!6 in.; firebox, water space, 5

ins.; tubes, 137; diameter, 2]4 ins.; 284,

diameter, 3!^ ins.; length, 19 ft. Heating

surface, tubes and flues, 6,125 sq. ft.;

healing surface, firebox, 531 sq. ft.; heal-

ing surface total, 6,656 sq. ft. : superheater

beating surface, 3,136 sq. ft. ; equivalent

healing surface, 11.360 sq. ft.; grate area,

112 sq. fl.; tractive eflfort, 135,000 lbs.;

surface -r- grate area, 101.41 ; lirelxjx heat-

ing surface -r- equivalent heating surface,

per cent., 4.7; weight or drivers -r- equiva-

lent heating surface, 47.5 ; total weight -r-

equivalent heating surface, 50.6; volume

equivalent cylinders, with 90 per cent,

maximum cut-ofT, 43.6 cu. ft. ; equivalent

heating surface -=- vol. cylinders, 260.0;

sjrale aria -r- vol. cylinders, 2.6. Service,

freiiihl. fuel. Ma.minous coal.

American Railroad Engineers' Work in France
The return of Brigadier General W. W.

Atterbury, who had been serving as

Director General of Military Railroads in

France, has called particular attention to

the work of the American engineers,

which has been so marked a feature in

the part that the .American forces took in

the war. It should be borne in mind that

the perfection of details shown in the

mastery of the gigantic transportation

problems was not a spontaneous war

product. It took tangible shape in 1916

in the Mexican border expedition. The

.American army commanders knew that

in modern campaigns the railroad must

follow the army. Even before war was

declared, a regiment of railroad engineers

had been organized in Chicago along the

lines that had been followed in the organ-

ization of later railroad regiments.

In June. 1917, the formation of nine

new regiments of railway engineers was

authorized and begun. The first regi-

ment to leave for France sailed in June,

1917, and other regiments left in July and

August of the same year. From the

declaration of war until the signing of

the armistice 1.970 officers and 81,211 men

were enrolled into this branch of the

service, and of these 1,758 officers and

67,423 enlisted men served overseas. At

the time of the armistice provision had

been made for increasing the forces by

768 officers and 49,000 men.

Col. Harry Taylor, in the summer of

1917, was appointed chief engineer in

France as a temporary arrangement, until

General Pershing had made his survey of

transportation requirements. His report,

cabled to Washington, asked for the most

capable man that could be sent from

.\iTierica. Mr. Felton, who had been

made Director General of Military Rail-

roads, selected W. W. Atterbury, who was

at that time vice-president of the Penn-

sylvania Railroad. Mr. Atterbury went

to France and in October, 1917, was

made Director General of Military Rail-

roads in France with the rank of Brig-

adier General.

Under General Atterbury's supervision

came all the standard and narrow gauge

military railways. The American regi-

ments of engineers were at first placed

with the French and required to operate

under French regulations, but in July.

1918, the first train run by Americans and

operating according to American regula-

tions ran between Gievres and Nevers.

In addition to the work of maintenance

and repair, 937 miles of new line were

laid and hundreds of buildings along the

main lines and in the main ports were

constructed, some of which have been de-

scribed and illustrated in our pages, and

the work still goes on as special tracks

are required to supply the army of occu-

pation in Germany.

As is well known, the .^merican en-

gineers have had charge of the inspection

of the locomotives transferred from the

railroads in Germany to the .Mlies in

agreement with the terms of the armis-

tice, and it may be of interest to add that

the special engineering instructors called

for service in Siberia are also .Americans.

These men were not officers of the United

States .Army, but were sent to aid the

.Allied forces in Sitieria. Two hundred

and eighty-eight of these instructors sailed

in October. 1918, for Vladivostock, with

their expenses paid by the Russian Am-
bassadors. More than one hundred of

these instructors arc still in Siberia.
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Proceedings of the American Railroad Association

Section III, Mechanical (M. C. B.), June 18-21, 1919

The first annual convention of the

American Railroad Association, Section

III, Mechanical, was held at Atlantic City,

beginning June 17, and ending June 25,

1919. The Railway Supply Manufactur-

ers' Association had arranged as during

the conventions of the Master Car Build-

ers' and American Railway Master Me-
chanics' Associations in conventions in

former years to exhibit railway supplies

in the buildings on Young's Pier, and the

display eclipsed any former exhibition of

the kind not only in numbers but in va-

riety of improvements while the exquisite

finish of the exhibits was the theme of

admiration. The exhibit was enhanced

by the presence of many skilled mechanics

being at work not only at the various

machines but at welding, forging and

other work. The exhibition halls were

ilso gaily decorated while the rich up-

olstery and furniture gave an elegance

< the display not surpassed by an inter-

national exposition.

The attendance, as was expected, was

the largest on record of these conven-

tions, and the degree of earnestness mani-

fested was particularly gratifying. This

as not to be wondered at as the dele-

-ites were under instructions by the vari-

iis heads of the mechanical departments,

. which they were attached, to report at

length on the merits of the exhibits, as

well as on the proceedings of the meet-

ings, so it might be properly said that the

meetings have taken on a new phase that

lifts them to a higher region of intellec-

tual activity.

C. E. Chambers, chairman mechanical

r^'sislan'., Allegheny region. United States

ailroad Administration, presided. Mayor

achrach, of .-Ktlanlic City, in his address

: welcome alluded eloquently to the part

at the railroad men had taken in the

uar. Mr. Chambers in his opening ad-

dress reviewed the history of the Master

Car Builders' -Association from its or-

anizaiion at Springfield. Mass., in 1867.

;;i '.o the present time and the important

\\ork it had accomplished particularly on

the standardization of parts. He also al-

I'lded to the efforts that had been made

;. the way of a consolidation with the

her mechanical associations, and prophe-

• d that after the return of the railroads

•<i theii owners no one would desire to

return to the old order of things as a

coalition of all the mechanical associa-

tions was what the leading spirits of the

railway mechanical men had been hoping

and looking for during the present cen-

tury. Many excellent suggestions were

offered in the chairman's address, and in

conclusion feeling allusions to the mcmor>-

of those members who had died since

iheir last meeting. The long and faithful

services of Joseph W. Taylor, secretary

for 17 years, and Dr. Angus Sinclair,

treasurer for 18 years of the American

Railway Master Mechanics' Association,

were particularly noted, the latter as prob-

ably one of the most generally known me-

chanical men in the United States.

.\t the conclusion of the chairman's ad-

dress the minutes of the 1918 convention

were adopted as printed, and the chairman

reported that the Executive Committee had

held several meetings and that every de-

tail had been attended to and completed

in regard to the transition to the new

order that had been established.

General Committee.

A report from the General Committee
errbr.iccd a condensed report of the vari-

C. E. CH.AifBERS

uus meetings held by the co:i mitees of

he two associations from v.'icli it was
bained that the various committees have

been continued, and that no change in the

personnel, outline of work or procedure

had been made except that the secretary

of the section will act as secretary of

all committees. All members of the asso-

ciations are transferred to the Mechanical

Section of the American Railroad Asso-

ciation. The representative members will

be appointed by the railroads as formerly,

and others will be known as affiliated

members of the Mechanical Section. All

oroperties including funds, furniture, fix-

lures and records, are transferred to the

American Railroad .Association, and arc

Miljecl to the orders of the General Com-
mi**ee.

Secretary's Report.

-Annexed to the report of the General

Committee was the report of the secre-

tary, showing a membership of the Mas-
ter Car Builders' -Association of 1029, and

the American Railway Master Mechanics'

-Association, 1047. Representative mem-
bers of both associations numbered 442;

affiliated membership. 1,085; life members,

108; total, 1,635. The balance to the

credit of the Master Car Builders Asso-

ciation amounted to $10,503, and the Rail-

way Master Mechanics' -Association.

S4.741.

Reports of Committees.

Committee on Scholarships.

Before the scholarship funds of the

-American Railway Master Mechanics'

.Association are transferred to the treas-

urer of the American Railroad -Associa-

tion, the committee tind-; that the scholar-

ships at Stevens Institute of Technology

are perpetual scholarships, and are the

absolute property of the Association. In

1891 the sum of $5,000 was invested on

four scholarships, and up to the present

time fourteen young men have availed

themselves of the scholarships. Latterly,

in 1919, it was decided that in conjunction

with the Master Car Builders' Associa-

tion that the earnings on the bonds and

securities of both associations be pro-

rated among the holder' of the four schol-

arships, providing a sum of approximately

$500 a year for the benefit of the holders

of the scholarships. Jos. T. Ryerson & Son,

of Chicago, added to this two scholarships,

providing for $300 »ach per year. The

donors of the scholarships have agreed to

continue this arrangement with the Me-

chanical Section of the American Railroad

.Administration. Two scholarships are now
vacant. Several applications have been

received, and it is expected that all schol-

arships of the Association wmII be filled

during this coming year.

Nominations.

The committee on nominations for offi-

cers are members of the general commit-

tee. 10 serve for two years, placed in nomi-

nation the following

:

For Chairman. W J. ToUerton, G. M.

S,. Chicago. Rock Island & Pacific. For

Members of the General Committee, J. T.

Wallis, G. S. M. P., Pennsylvania; T. H.

Goodnow, S. C. D., Chicago & North

Western; W. H. Winterrowd, C. M. E.,

Canadian Pacific; C. H. Hogan, A. S. M.

P.. New York Central; J E. O'Brien, M.

S. Missouri Pacific; A. Kearney, S. M.

P.. .Norfolk & Western, and C. F. Giles,

S. M . Louisville & Na'-hvillt.
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To serve for one year: For \'ice-Chair-

man, Jas. Coleman, S. C. D., Grand Trunk.
For Members of the General Committee,

J. VV. Small, Mech. Asst., Southern
Region; Jno. S. Lcntz, M. C. B., Lehigh
Valley; H. R. Warnock. G. S. M. P., Chi-

cago, Milwaukee & Si. Paul; C. E. Fuller,

S. M. P., Union Pacific; Samuel Lynn, M.
C. B., Pittsburgh & Lake Erie; A. P.

Prendergast, M. S., Texas & Pacific, and

Jno. R. Gould, S. M. P., Chesapeake &
Ohio.

Standards and Recommended Practice.

The committee appointed by the Master

Car Builders' .Association to report on the

above subject reported at length on a

number of matters of detail, some of

which embraced changes in lettering and

marking of cars, standardization of pipe

unions, standard friction draft gear

recommendations in regard to the limita-

tion of parts to be welded. The latter

subject was referred to the committee on

welding truck side frames, bolsters and

arch bars. A number of corrections were

made in the printing of previous reports,

and in the course of the discussion that

followed a number of excellent suggestions

were made and referred to the proper

committees and on which a consensus of

opinion will be obtained by letter ballot.

Train Brake and Signal Equipment.

A lengthy report was sul>mitie(l by the

committee embracing a revision of the

standard instructions on the maintenance

of freight brakes. The revision is di-

vided into ten parts embracing the fol-

lowing: test and repairs to brakes in ter-

minal yards ; test and repairs to brakes on

shop or repair tracks with brake stencils

in date; annual repairs to brakes with

stencils out of date; cleaning, lubricating

and testing triple valves. The revisions

and methods of testing with illustrations

of testing devices will be added to the

books of instruction in due time, and the

subject will assume a degree of clearness

in the future that has been to some extent

lacking in the past.

Brake Shoe and Brake Beam Equip-

ment.

The committee in its report set forth

that many suggestions had been submitted

particularly in regard to improvements on

No. 2 Brake Beam. In 1918, a completely

detailed brake beam, built upon the results

of 1917 letter ballot, appeared among the

M. C. B. Standard Sheets as result of

special Executive Committee action sug-

gested in connection with the car equip-

ment built by the Railroad .Administration,

it being evidently thought that a beam sup-

posedly used on the 100.000 administration

cars would be fit for adoption and that

such large initial use of a beam would be

a favorable beginning for any standard.

On account of the generally unsatis-

factory situation, which has obtained in

connection with the committee's work,

particularly with regard to the adoption

of a standard .No. 2 Beam, it was the opin-

ion of the committee that the difficulties

or objections which have beset its work
and have operated to keep the committee

from making the desired contribution to

the advancement in the state of the art

should be reviewed not only for informa-

tion but for the benefit of the committee

in planning for its future work.

The various changes made in brake

beams and brake shoes and their attach-

ments during the last twenty years were

fully reviewed in the report, with accom-

panying drawings, and the committee is

on the point of soliciting from the repre-

sentative members statements of any rea-

n^idius not
^

less than l/8» ,

eral control. From the reports received

it appears that the average life of all wood
cars is 20.9 years, the scrap value, 13.5 iicr

cent ; all steel cars, average life, 13.1 years,

scrap value, 12 per cent ; railroad owned
wooden refrigerator cars, 21.3 years. The
committee favored having the trucks carry

their own rale of depreciation and having

that rate less for all-metal trucks than for

composite trucks. In regard to rebuill-

cars this subject should be referred to a

committee for consideration, and in the

opinion of the committee in no case shall

the depreciation exceed fC per cent of the

value new

Specifications and Tests for Materials.

A series of regulations in regard to the

physical properties and tests of galvanized
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sons for not adopting the procedure out-

lined as the result of the various changes,

and hopes to recommend for adoption

next year some fundamental and basic

procedure in accordance with the 1918 lay-

out. The committee was therefore not

prepared to recommend for adoption a

Standard Beam, that is, a beam having all

of its detailed dimensions duly standard-

ized, but plans to include in its reports,

beams and parts thereof fully dimen-

sioned for the benefit of any who may be

concerned in such information, and to ar-

range for adoption next year.

The committee admitted that it had not

in the past benefited by reason of much

construction criticism, as the records show

that its work has for the large part been

simply unapproved. In order to make

progress, the committee should, at least,

benefit by the reasons for negative ballot,

if definitely construction criticism can not

be furnished. This matter will be cov-

ered in this year's letter ballot, and par-

ticular attention is being called to the mat-

ter looking to a final solution of the

problem.

sheets was submitted by the committee,

among other specifications being that the

sheet material may be either open-hearth

mild steel, or puddled iron made wholly

from pig iron, and that all sheets shall be

thoroughly cleaned and then galvanizeo

with a coating of not less than 1.5 oz. of

zinc per square foot. In regard to the

tests of the material, it was specified that'a

test specimen shall bend twice in the same

direction, first around a mandrel, the di-

ameter of which is equal to fifteen times

the thickness of ihc specimen, and

Depreciation for Freight Cars.

Replies were received from fifty-five

railroads in answer to a circular request-

ing data on equipment dismantled during

a period of three years ending December

31, 1917. This period was taken because it

represented normal conditions more nearly

than those during the first year of fed-

straighten, and then bend flat on itself

and straighten, without cracking the base

material.

In regard to the specifications for an-

nealed carbon steel castings for passenger

and freight equipinent cars, the steel shall

have a tensile strength of 65,000 lbs. per

sq. in. ; elastic limit, 0.4, tensile strength,

and a yield point of 0.45 tensile strength,

per sq. in. In the case of orders including

only castings not exceeding 150 lbs. in

weight, a test to destruction on one cast-

ing for each 100 castings or smaller lot

may be substituted for the tension tests.
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This test shall show the material to be

ductile, free from injurious defects, and

suitable for the purpose intended. A ten-

sion test specimen shall conform to the di-

mensions as shown in the annexed figure 1,

the ends of which shall be not less than

Zi in. in diameter and of a length and

form to fit the holders of the test machine

in such a manner that the load will be

axial. Castings rusted to any extent, or

covered with any material to hide defects,

shall be rejected. In the requirements for

rivets, the rivet shank shall bend cold

through 180 deg. flat on itself, as shown in

the accompanying figure 2, without crack-

ing on the outside of the bent portion.

Car Wheels.

The use of the 38-in. car wheel, should,

in the opinion of the committee, be

discouraged, owing to the fact that the

number of wheels of this diameter man-

ufactured is small, and that in many cases

Manufacturers and Railroad Officers. The

committee acted upon this invitation and

placed at the disposal of the Government

all the data and tests that had been col-

lected, as well as their views in connec-

tion with the tests to be conducted. After

outlining their plan of procedure, the In-

spection and Test Section of the United

States Railroad Administraiton conducted

tests of draft gears on the static and drop

test machines, for the purpose of calibrat-

ing the gears that will be used in the cars

at the Symington Testing Plant, which

latter tests has been started, and to which

your commitee has been invited. In order

to avoid duplication of work and entailed

expense, the committee has suspended

making any tests of draft gears, but will

work in close harmony with the United

States Railroad .Administration, Inspec-

tion and Test Section, and thus have

available the results of these tests for the

committee work.

MARK LINE ON GAGE AT THIS POINT

DET.ML.S OF WHEEL TREAD WORN HOLLOW GAUGE

the 36-in. wheel could bo used. The com-

mittee found that owing to the vagueness

of the rule in regard to the tread of a car

wheel worn hollow, many wheels are

being withdrawn on account of tread wear

without (he wear being sufficient to injure

the wheel. A guage was recommended, as

shown in ihe accompanying drawing, in

determining whether or not a wheel

should tje condemned on account of tread

worn hollow, a wheel not to be condemned

on this account unless the projection on

the underside of the guage does not come

in contact with ihc tread of the wheel.

Draft Gears

Last year C. B. Young, manager. In-

spection and Test Section, Division of

Operation, United Slates Railroad Admin-

istralion, advised it is the desire and in-

tention of that section to make an ex-

tensive lest of draft gears to determine

what a draft gear should be, and also the

value of the draft gears now on the mar-

ket, measured by the ideal standard, and

invited suggestions and recommendations

of the Draft ficar Committee, Draft Gear

Safety Appliances
! rom the coinmiltee's report it ap-

pears that on March 31, 1919, there were
2,372,768 freight cars, of which 2,283,123

were equipped with safety appliances, leav-

ing 89,645 remaining to be equipped, or 3.8

per cent of the total. The report of each

particular region was given showing that

a number of roads mostly on the middle

region were completely equipped with

>afety appliances, or nearly so. In the

discussion that followed the presentation

nf the report it was jjointed out that the

law defines that after September 1, 1919,

no cars shall be received in interchange

unless so equipped. The only cause of de-

lay in the matter of complete equipment

seemed to be in getting the cars home
where they belong, and a general desire

was expressed to ask the Interstate Com-
merce Commission to extend the period

calling for complete e(|iiipment until Janu-

ary I. 1920. It was also suggested that it

would be much more economical to make

the needed additions of equipment at the

points wherever the cars happened to be.

It was further suggested that cars should

be sent home loaded in all cases, as it is

just as easy to load one car as another.

The chief of the bureau of safety was in

favor of equipping the cars wherever they

happened to be. It was also called to mind

that many of the most skilled of the me-

chanics had been busy putting safety ap-

pliances on the cars, but now that they

were rapidly returning the home work

would go on more rapidly. The lack of

material was also referred to. especially

in regard to the end ladders and coupler

heads, and an extension of time in regard

to these latter details was discussed at

some length, but no action was deemed

necessary, the Commission being expected

to act favorably on the matter.

Loading Rules

The committee were in receipt of a

number of recommendations and sugges-

tions from the Regional Directors, the car

service of the United States Railroad .Ad-

ministration, and others, relative to new

rules to cover details of loading of ma-

terial not taken care nf in the present

code of loading rules, including changes in

the present rules. .-X number of new rules

and modifications were incorporated in the

rules as revised in 1918, including details

in regard to the loading of automobiles,

auto trucks, the securing of wheels to the

floors of cars, truss blocking, double deck

blocking, three-leg butting, and other

means and methods of special loading, all

of which will be incorporated in the code

of loading rules at an early date.

Car Construction

.Among other details, embodying amend-

ments to the code of rules, the committee

suggested provision for side door openings

10 ft. wide in all box cars, the side doox

proper to lie 5 ft. wide, with a removable

door post, and an auxiliary door 4 ft.

wide. The traffic manager of the General

Motors Corporation suggests the follow-

ing for box car side doors : "It has long

been my contention that a 6-ft. wide side

door, with a movable post, and a 4-ft. ex-

tension beyond, is the proper kind of a

door to be used on either 36-ft., 40-ft. or

50-ft. cars. This kind of door enables

everyone to use a box car. In other

words, with only a 6-ft. door it confines

the use of this box car to certain commod-

ities, and certain other commodities, such

as light and bulky articles, are excluded

from the use of these cars, as it is im-

possible to get a light and bulky commod-

ity in anything less than an 8-fi. wide side

door—10 ft. wide preferred. If all box

cars in future were equipped with the kind

of a door above described, it would mean

that on a car coming into our factory,

loaded with any kind of commodity, when

this car was unloaded we could immedi-

ately use this car for loading automobiles

or trucks, by removing the post and taking

advantage of the 4-ft. additional cxten-
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sion. This, you will iiole, gives a load

to the car iu both directions, and means
that there will be practically no empty

movement of a box car in any direction,

as the same could be used {or all classes

and kinds of commodities from merchan-
dise to grain."

The point raised in the above is a mat-

ter of policy, for adoption or rejection by

the management of the railroads. It, how-
ever, raises the question of providing a

satisfactory design of door openings,

wider than 6 ft., as a basis of construction.

Special automobile cars with side door

openings varying in width from 8 to 12

ft., and some with end doors S ft. and

more in width, are in existence.

Letter ballots will be distributed in re-

gard to numerous details, and the commit-

tee were continued.

Welding Truck Side Frames, Bolsters

and Arch Bars.

The committee considered il desirable

from the standpoint of economy and in

the line of safety to retire cast steel truck

sides and bolsters not conforming to the

specifications, as rapidly as they show sign

of failure; however, it is realized that this

would entail a large expenditure of money
and, therefore, it is believed that as an ex-

pedient autogenous welding should be per-

mitted on these members within well de-

fined limits and regulations. Worn sur-

faces may be built up, provided that the

material remaining, in parts subject to

high tension, such as hangers, etc., before

welding, is equal to at least 80 per cent of

the original section area, and in parts such

as bolster guides, column castings and
center plate rings, the material remaining

must be equal to 60 per cent of the original

section area. Bro'ken coupler bodies,

knuckles, locks, lifters and throwers

should not be welded for the reason that

reinforcing of the fractures can not be

permitted on account of interfering with

the proper operating of the parts. Worn
coupler bodies, knuckles, locks, and

throwers may be built up to the original

sections, dressed and checked with proper

gages to insure interchangeahility and

proper operation.

Welding cracks or fractures will be per-

mitted on car and roof sheets, cast steel

iruck sides, pressed and structural steel

truck sides, bolsters and transoms, cast

steel bolsters, draft castings, brake beains,

cast steel coupler yokes, car sills, ports,

braces, carlines, side plates and end plates.

Welding is permitted only when the

area of the crack is less than 40 per cent

of the total area through the section at

the point of fracture, but it is not per-

missible to weld any crack located within

6 ins. of an old weld. The edges of pieces

for welding must be prepared as shown in

Figs. 1 and 2. If both sides of the frac-

tured member can be worked upon, the

fracture should be prepared as per Fig. 1.

and where only one side of the fractured

member is accessible. Fig. 2 should be fol-

lowed. The entire crack should be burned
or chipped out far enough back so that

there will be no portion of the crack in

the metal. Failure to do this permits the

check or crack to work its way across the

metal to the farther side, due to the con-

stant vibration, even after the weld has

been made. -A hole may be drilled at the

end of crack or check and chip or burn

towards the hole. The surfaces where

new material is to be deposited must be

clean and bright and reasonably smooth

coupler with 5 ins. by 7 ins. shank. On
existing cars equipped with S ins. by 5 ins.

shank couplers, the present type of coupler

should be maintained except where cars

are changed in the draft arrangement,

when provision should be made for apply-

ing either the 5 ins. by 5 ins. or the 6 ins.

by 8 ins. shank M. C. B. Standard "D"
coupler. It is impracticable to apply the

standard "D" coupler to the S ins. by S

ins. shank.

The cominiitee further recommended
that cars built after June 1, 1920, will not

A SHOULD BE SLKfHTty ^K^ATTK TH^ D/AnrrCJZ Of fTA/aL

Y/»fN PJfCf /S SUajfCT TO H/SH TfNSyO^ 3 /7l/jr ff£
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THAN /j^r

DET.MLS I.\ METHOD.S OF WELDING SIDE FRAMES, BOLSTERS AND ARCH BARS

and, therefore, if the surfaces are pre-

pared by the burning process the surfaces

must be finished by chipping before weld-

ing. Worn surfaces permitted to be built

up to the original section by depositing of

new metal thereon must first be made
clean, bright and fairly smooth, and after

the metal is deposited must be dressed to

the required dimensions and gaged where

necessary.

Couplers

To accomplish the universal use of the

Standard coupler the committee recoin-

mended that it be made mandatory that

all new cars built after a certain date be

equipped with the M. C. B. Standard "D"
coupler with 6 ins. by 8 ins. shank, and

that after the present stock of 5 ins. by

7 ins. couplers is used, all future renewals

will be made with the M. C. B. Standard

be accepted in interchange unless equipped

with 6 ins. by 8 ins. shank M. C. B. Stand-

ard "D" couplers. Existing cars, equipped

with 5 ins. by 7 ins. shank couplers of the

present types, when requiring coupler re-

newals, shall have 5 ins. by 7 ins. shank

M. C. B. Standard "D" couplers applied.

This rule to be effective when present

stock of new and second-hand 5 ins. by 7

ins. shank couplers have become exhaust-

ed. Existing cars equipped with 5 ins. by

5 ins. shank couplers shall have the exist-

ing type of couplers inaaintained in re-

pairs. Where changes are made in the

design of the draft arrangement, pro-

vision should be made for the apphcation

of either the 5 ins. by 7 ins. or 6 ins. by

8 ins. shank M. C. B. Standard coupler.

United Slates Railroad Administration,

Division of Operation, Mechanical De-

partment Circular No. 8 reads: Coupler
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operating device to be of type directly

connected to coupler knuckle lock with-

out use of clevis, link, chain or pin and

to be interchangeable with operating de-

vice on United States standard cars vsrhere

possible. United States Safety Appliance

Standards provide for uncoupling levers

to be either single or double, and of any

efficient design with prescribed dimensions

for various types of uncoupling levers in-

cluding those which employ devices and

link, and provide penalties for uncoupling

levers not conforming to the detailed

specifications. The M. C. B. Standard "D"

coupler makes provision for both top and

bottom operation, the latter being neces-

sary for cars with low height of floors

from rail and where it is desirable to

keep all portions of the uuncoupling ar-

rangement below floor line.

The committee recommended submit-

ting to letter ballot the following :
Coupler

operating device for new freight cars and

apolication of new design coupler operat-

ins; device to existing freight cars must be

of type directly connected to coupler

knuckle locking-block or locking-block

lifter without use of clevises, links, chain

or pin and must conform to the detailed

specifications prescribed in the United

States Safety Appliance Standards.

Car Trucks

Under date of February 10, 1919, the

secretary of the M. C. B. Association, at

the request of the Car Service Section of

the United Stales Railroad .Administra-

tion, referred to the Committee on Car

Trucks correspondence on the subject of

marking freight equipment cars to show

the load limit and requested the commit-

tee to make a report to be submitted to

the Car Service Section.

Cars have been marked with varying ca-

pacities as follows: 40,000, 45,000, 50,000,

60,000, 65,000, 70.000. 80,0f)0, 85,000, 90,000,

100,000, 105,0()(J, 110,000. 115.000. 130,000

and 140,000 lb. capacity, notwithstanding

that we have but five M. C. B. standard

sizes of axles, as follows:

Total
Weight.

M. r. B. Nominal (Car

SUndard Journal Capacity. and Loail

Axle. Size. (Load.) on Rail.)

A . 3Min. by 7 in. 40,0001b. 66,000 11..

B .. 4^ in. by Sin. 60,0001b. 95,000 lb.

C... S in. by 9 in. 80,000 1b. 132,000 11..

D... 5>4 in. by lOin. 100,0001b. 161,000 1b.

E... 6 in. by 11 in. 140,000 lb. 210,000 1b.

The above table is based on four-wheel

truck cars—four axles per car. The loads

for six-wheel truck cars—six wheels per

car—would be SO per cent greater than

given in the table.

A number of recommendations were

submitted in regard to the marking of

cars, the riveting of bolts over nuts lo tlic

securing of spring plates, and other de-

tails, looking towards a standardization of

the equipment. All of the recommenda-

tions will lie referred to letter ballot for

further action.

Train Lighting and Equipment.

Tlie coniniiitoe confined iis efiorls this

year to developnig a proposed standard

basis for rating of car lighting axle gen-

erators and methods of testing to deter-

mine this rating. Some consideration was

given to the subject of a proposed specifi-

cation for axle generator car lighting

equipment, but it was found impracticable

to give sufficient study to the subject to

be able to submit a report. There is not,

at the present time, any method of rating

axle generators, or of testing them to

ascertain their rating, that has been ac-

cepted by any society or association. The

various manufacturers have their own

basis of rating and some few of the rail-

roads cover the subject in their specifica-

tions, but there is no generally accepted

method. In order that when quotations

are received from axle generator manu-

facturers the purchaser may compare them

on an equal footing, it appears essential

that there be an officially recognized

method of rating and of testing to deter-

mine the rating.

.As satisfactory illumination and lamp

life is dependent on an approximately

constant voltage, it is obvious that the

generator voltage should be maintained

between as narrow Hmits as the range of

charging voltage of the battery will per-

irit. Also to maintain the voltage wi hin

ihc~e limits, it is apparent that the lick!

generator carry the current, and as the

iiiaximiim temperature is limited, the ob-

jtct of a capacity test or heat run is to

ascertain the maximum current that can

be carried without exceeding this tem-

perature limit, and this heat run must

necessarily be made at the minimum r. p.

m. that will generate rated voltage and

current.

Dejails of a series of tests conducted

by the committee were presented, and the

report concluded with an opinion of the

committee that a method of rating axle

generators is one of the essential por-

tions of an axle generator specification.

The committee, while they realize that

it is impossible to draw complete detailed

specification that would be applicable to

all types of axle generator equipment as

now commercially manufactured, never-

theless believe that there are a number

of essential characteristics that are com-

mon to all types of axle generators and

wliich would lie included in complete

specifications. The committee therefore

rccoirinended that they be instructed to

investigate this matter with a view to

drawing up a partial specification which

will include the features common to all

axle generator equipment.

Tank Cars

Wi'h the war came the necessity for the

transportation of various products, among

'IVI'K (IK { AU I.ICIITIXC CKNKR \'|( IK

strength must vary approxinate'.y in-

versely as the train speed, atid therutore

the maximum field current will be at the

minimum train speed. As the heat:ng of

the generator is due principally to the

energy dissipated in the fields and arma-

ture, the maximum heating must occur ai

an r. p. m. of the armature that will

^!ene^atc sufficient voltage to m.ik;- the

ihem loxic li(|u (Is for lilling shells, not

rre\iously handled in tai-.k cars. The com-

mittee has given considerable time to the

development of designs of cars for this

purpose, principally in connection with the

Engineering Division of the United States

Ordnance Department. .Some of the toxic

li(|ui(ls had low rates of expansion, so that

the queslioii of pre-sure was not material.
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the one important requirement being that

leakage must not occur. The Class III

car was adapted to this service by the

modification of certain details, such as

omitting all openings in the shell, making

the dome capacity about 1 per cent, spe-

cial arrangement for closing the dome

opening, etc.

While a design of safety valve was ap-

proved for use with a number of these

cars, which it was important to net into

service, there were some features of the

valve which were not entirely satisfactory

and study of the question, in connection

with the representatives of the Ordnance

Department, continued up to the time of

the armistice, and has since been carried

on by the committee.

The seams of these tanks were hammer

welded throughout, using water gas as the

heating medium. With steel of a proper

quality there seems to be no difficulty in

securing thoroughly sound welds and con-

tainers which are bottle tight. It is not

certain that an absolutely tight valve can

be secured which will at the same lime re-

tain the valuable feature of the present

design, viz., very free discharge in case

of necessity. .A considerable amount of

information has been accumulated con-

cerning the behavior of safety valves

under pressure, and the committee hopes

to be able to push the work to a conclu-

sion during the coming year.

.\tteniion has been called to the injury

of the shell of the tank by the use of

chisel-pointed calking tools, and the com-

mittee recommends that a new sentence

be added at the end of Section 4, Calking,

Specifications for Classes III and IV' Cars,

reading, "Split calking shall not be per-

mitted."

Your committee believes that as long as

the requirements of the Master Car Build-

ers' Standard Specifications covering the

essential features of tank car construction

are complied with it would be unwise to

restrict the builders and users to certain

standard designs, as the many commod-
ities of widely different characteristics,

weights and values transported in such

cars require for their safe and economic

handling various modificaiions in detail

design. Specifications and prints have been

furnished by the Railroad .Xdministration

for its cars, but the time available is en-

tirely too short to permit the proper com-

parison and consideration of them and of

ihe plans and specifications for other de-

signs which must be gone over to answer

the second question.

The committee were continued to com-

plete the report on the questions remaining

lo more complete solution.

Election of Officers and Committees.

The otVicers for the .Nnurican Railroad

Association, Section 111, Mechanical, was

held on June 21, and resulted as follows:

Chairman, W. J. Tallerton, general me-
chanical superintendent, Chicago, Rock
Island & Pacific. X'ice-Chairman, James
Coleman. su|)crintendent car department.

Grand Trunk railway. These officers will

serve for two years.

For members of the General Commit-
tee, term expiring June, 1921 ; C. F. Giles,

Louisville & Nashville : T. H. Goodnow,

Chicago & Northwestern; J. T. Wallis,

Pennsylvania Lines; W. H. Winterrowd,

Canadian Pacific; term expiring June,

1920: C. E. l-'iiller, L'nion Pacific; John

R. Gould, Chesapeake & Ohio; John S.

Lentz, Lehigh \'alley ; Samuel Lynn,

Pittsburgh & Lake Erie, A. P. Prender-

gast, Texas & Pacific. St. Louis, South-

western, International & Great Northern;

J. W. Small, mechanical assistant to the

regional director, .Xilanta, Ga. ; H. R.

Warnock, Chicago, Milwaukee & St. Paul.

For members of the Committee on

Nominations : F. W. Brazier, New Y'ork

Central Lines; H. T. Bcntlcy, Chicago &
Northwestern ; J. T. Wallis, Pennsylvania

Lines; D. R. MacBain. New York Central

Lines, and J. J. Henne'sey. Chicago, Mil-

waukee & St. Paul.

Proceedings of the American Railroad Association

Section III, Mechanical (A. R. M. M.) June 23-25. 1919

W. J. Tollerton. who has been elected

chairman of the .American Railroad .As-

sociation, Section III, Mechanical, and

who also was serving as president of the

American Railway Master Mechanics' .As-

sociation, presided over what may prop-

erly be called the second division of the

convention of 1919, the first division, as

already stated in our report, beginning;

on June 18, and continuing until June 21.

being devoted chiefly to the reports of

the Master Car Builders' Association, and

the second division taking up the reports

of the American Railway Master Me-

chanics' .Association, and such other mat-

ter as properly came within the scope of

the work of the association. The nieei-

ing was called to order by Mr. Tallerton

on the morning of June 23 and continued

during June 24 and 25.

In his opening address the chairman

reviewed the history of the Master Me-

chanics' Association, which had its origin

in 1868 at Dayton, Ohio, and the locomo-

tive of today may be said to be largely

the result of the association's delibera-

tions. Every detail of the locomotive had

been considered and the recommendations

looking towards improvement and stand-

ardization had been adopted. Its entire

history has been a record of splendid

achievement in the improvement of the

steam locomotive in .America, and the

work will be carried on just as earnestly

uikIit tlic new orijanizalion which has

\V. .1. KJl.LEKTO.V

been formed, and even better, because of

the opportunity for a closer co-operation.

There is still much room for improve-

ment on the locomotive and roundhouses,

and other rc(|uirements have not kept pace

with the needs. -A central testing bureau

is a crying need which would have been

in existence long ago if the Master Me-
chanics' .Association had had the neces-

sary means. Mr. Tollerton also paid a

high compliment to the locomotive build-

ers and the manufacturers of railway sup-

plies, and expressed a debt of gratitude

to the Railway Supply Men's .Association,

wlio had furnished excellent opportunities

of inspecting all that was best in the sup-

ply department.

Standardization.

I'rank McManamy. assistant director

mechanical department. United States

Railroad .Administration, delivered an

able address wherein he outlined the need

of comjiulsory standardization of parts of

railway appliances and the benefits aris-

ing therefrom. The matter had already

been submitted to a committee composed

of some of the ablest superintendents of

motive power and mechanical engineers

in the railroad business, together with the

i
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engineers and designers from the locomo-

;ive builders, and the result had already

been very gratifying. A number of types

of locomotives has been standardized.

Changes in operating conditions constant-

ly emphasize the need of a more complete

standardization in all the mechanical de-

tails of railroad operation to admit of a

perfect system of interchange, and to this

end the work would go on. Already the

time lost at terminals, roundhouses, shops,

and other periods of inactivity has been

shortened. The same saving has been

found in regard to the standardization of

pans of the different types of cars. Dur-

ing the war period great steps had been

taken in many directions, and none will

last longer, be of more benefit, or give

more satisfaction than the projected

standardization of locomotives and rolling

stock.

Fuel Economy and Smoke Prevention

The committee presented a lengthy re-

port pointing out the importance of the

subject and the marked progress that had

been made during the war period in fuel

economy, and alluded to the fact that

various publications have recently pointed

out. graphically and otherwise, the sources

of heat losses in locomotive service, and

these are doubtless well understood, but

since a knowledge of the nature of these

losses is essential to a proper apprecia-

tion of the possibilities for economy, it is

desirable that brief reference be made to

the avenues through which heat is waste-

fully dissipated, which are as follows

:

Steam leaks in fire bo.x, superheater, front

end or to the atmosphere. Grate, cinder

pit and stack losses. Escaping steam

through safety valves, unnecessary opera-

tion of auxiliaries, such as headlight gen-

erator, air pump, etc. Unconsumed vola-

tile usually denoted by excessive smoke.

Heat losses in escaping gases. Radiation.

In locomotive service the air supply is

controlled by front end, flue, grate and ash

pan conditions, which often do not receive

proper attention from the designers.

Many modern locomotives have grates

with insufficient air-inlet openings, or with

openings that readily become clogged, thus

increasing the resistance to air flow. At-

tempts are frequently made to overcome

this condilion by adjusting front ends or

reducing the diameter of the exhaust noz-

zle. Many of the older engines are still

equipped with ash pans having insufficient

air openings, a defect readily delected

with a U tube draft gage. There should

be no indication of vacuum in the ash pan.

Correction of this condilion recently per-

millcd an increase of 'A in. in the nozzle

diameter of several locomotives and not

only effeclcd a substantial saving in fuel,

but greatly increased the eflicicncy of ihe

locomotives.

.•\ common source ol loss of power and

combustion efficiency arises from frequent

unnecessary changes in the dimensions or

adjustment of front end appliances.

Standards suited to local conditions for

each class of locomotive should be deter-

mined and maintained, and periodically

checked by the inspection force. The

common practice with respect to a poor

steaming locomotive, for which the cause

is not readily discernible, is to alter some

of the front end details, whereas proper

investigation usually discloses a leak in

some of the joints, frequently between the

front and the ring or around the outside

steam pipe joints. As an overdrafted lo-

comotive produces air, spark and back

pressure losses, the importance of main-

taining standard front end details inay be

understood.

.\ large part of the terminal losses

arises from maintaining locomotives un-

der steam when not required for early

service and from unnecessary cleaning or

removal of fires. Where locomotives are

not likely to be required for service with-

in twenty hours, as frequently occurs on

Sundays or holidays, or under special

conditions arising from variations in op-

eration incident to reduced business, fires

should be drawn. Under all circum-

stances grates and stacks should be cov-

ered to prevent the cooling effect of air

circulation through the firebox and flues.

box, the less will be the evaporation of the

tubes.

The attention of the committee was di-

rected to detail description and reports of

the performance of a locomotive equipped

wiih new type of firebox on the C. M. &
St. P. R. R., known as the "Nicholson

Thermic Syphon." The principal features

of design consist of two water legs ex-

tending longitudinally from the throat to

the crown sheet, thus dividing the front

end of the firebox into practically three

chambers. These syphons are triangular

in form from the side elevation, and con-

stitute a water space about 4 ins. wide

transversely, the two parallel surfaces be-

ing staj'bolted in the usual manner. The

heating surface of this firebox in direct

contact with the fire is materially in-

creased, due to the area of these syphons.

It is stated that the speed of the water

through these syphons is such that all the

water in the boiler passes through them

in a period of five minutes. .According to

published test data, the engine equipped

with these syphons appears to have pro-

duced some verv economical results.

Design and Maintenance of Locomotive

Boilers

From the committee's report it appears

that there had not been introduced any

new or special designs of locomotive boil-

ers during the last two years, .\bout half

of the roads reporting were using electric

welding in fireboxes for patches, partial

side sheets, cracks and fire-door patches.

The roads having experience vvilh com-

bustion chambers report favorably on ac-

count of improved combustion and less

trouble with leaky flues. A view of the

combustion chamber is that its main func-

tion is not so much to increase the firebox

surface as it is to shorten ihe lubes and

Specifications and Tests of Materials

The committee furnished a number of

e.xhibits and recommended that changes

be made in accordance therewith. The

changes referred particularly to specifica-

tions for lap-welded and seamless iron

and steel boiler tubes, arch tubes, super-

heater pipes and safe-end materials, for

which improved modifications were rec-

ommended. Specifications were also sub-

mitted in regard to air-brake hose jackets,

tank and underframe rivet steel and

rivets, also specifications for steel blooms,

billets and slabs for carbon steel forgings,

solid wrought carbon steel wheels, and

steel castings for locomotives.

In the matter of flange tests, all tubes

6 ins. or under in diameter and having a

thickness less than 9 per cent, of the out-

side diameter, a test specimen shall have

Position

A " Outi. Diam. offlue lesf^^

B - Outs. Diam. ofFlue /ess |
'

C- Outs. Diam. ofFlue plus ^'.

Flaring Tool.

give increased length of flameway, to al-

low combustion to be more nearly com-

pleted before it is extinguished by admis-

sion to the tubes. Combustion once com-

pleted, it is immaterial whether ihe heat

be absorbed by the firebox or by the tubes,

and the more heat extracted by the fire-

Liners-'^-tK'^

A' Outs. Diam. ofFluep/usg^.

Die Block

a flange turned over at right angles to

the body of the tube without showing

cracks or flaws. This flange, as meas-

ured from the outside diameter of the

tube, shall not be less ihan 15 per cent.

of the outside diameter, but they shall in

no case exceed Yi in. in width. In mak-
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ing the flange lest, it was recommended

that iho flaring tool and the block shown

in the annexed figure be used.

The commit tee's report cinliraccd also

hydrostatic tests, standard weights, per-

missible variations, workmanship, finish,

marking and numerous details, all shown

in the exhibits, and much of the report

embraced ami emphasized the regulations

recommended by the M. C. B. Committee.

Locomotive Headlights

The commiltcc's report opened with a

history of the evolution of the Icicomotive

hcadliKliI from the lime that the first arc

light was operated in the early eighties

by an oscillating engine, which was later

changed into a turbine for furnishing the

power, and this method, with modifica-

tions and improvements, is still in use.

The report also embodied the data of

the American Railway Electrical Engi-

neers' .Association, which contains a great

deal of technical information and from

which the following will be of interest

as embodying several of the recommenda-

tions of the committee:

I. Recommend that an incandescent

electric headlight be adopted with a 500-

watt turbo generator, capable of develop-

ing 32 volts with full load on at a steam

pressure of 125 lbs., governor to regulate

speed of turbine properly between steam

ranges of 125 to 200 lbs. 2. Recomnieiul

that manufacturers of electric headlight

equipment adopt a universal standard size

of ball bearing which will be inter-

changeable and can be purchased on the

open market. 3. Owing to the transfer

of motive power to foreign territory, the

method of mounting the turbo generator

should be standardized to facilitate inter-

changing of equipment. Recommend that

the spacing of bolt holes for mounting

the turbo generators be the same on all

makes of equipment, and that the thick-

ness of the legs of the turbo generator

be standard so that standard size stud

boll can be used. 4. The turbo generator

shall be located on top of boiler as near

the cab as practicable, with the dynamo

end toward side of boiler equipped with

conduit system (preferably the left or fire-

man's side of the locomotive). Where

locomotive conditions will not permit lo-

cation of the generator set at this point,

it is recommended that the turbo genera-

tor be located on the left side and longi-

tudinally with boiler, the turbine end to-

ward the locomotive cab and in a posi-

tion as not to obstruct the vision of fire-

man. Under no condition should the ex-

haust pipe of turbine be attached in any

way to the cab. Where it is necessary to

place the eqtiipincnt forward of center or

at front end of locomotive, a J^-in. extra

heavy pipe should be run under lagging

next to boiler for steam supply (this to

prevent steam condensation or freezing of

this pipe in severe weather), recommend

that turbo generator be secured to boiler

with ?^-in. standard thread stud Ijolts.

The conduit system and wiring for elec-

tric headlight equipment on locomotive

boiler shall utilize the hand rail where
possible. The wires from turbo generator

set shall run to cab and to front end of

locomotive in hand-rail conduit (prefer-

ably on left or fireman's side). This hand
rail shall be of standard galvanized elec-

tric-conduit of not less than 1 in. inside

diameter.

Recommend that a 15-watt S-17-34 volt

special cab lamp be used in cabs, signal

or engine number lights, and all other

outlets other than the headlight lamp.

Recommend that a 250-watt G-30-32 volt

concentrated filament lamp be used for

headlight on road engines. Recommend
that a 100-watt G-25-32 volt concentrated

filament lamp be used on switch or back-

up ser\ice engines. The committee rec-

ommends that a book of instructions on
Maintenance of Electric Headlight Equip-

ment be compiled for the guidance of

headlight maintainers.

A sub-committee is now compiling this

book of instructions.

Superheater Locomotives

The shortage of labor and material

caii'ied by the war has, in common with

other appliances, delayed the superheat

schedule. The committee reported, how-
ever, that practically all railroads are ap-

plying piston valves when superheating,

either by changing to piston valve cylin-

ders or applying a piston valve steam

chest.

On the railroads using slide valves no

ch.iTigc was made in the oiling or luliricat-

ing device? when bronze valves were used,

but where the original cast-iron valves

were used some trouble with cutting the

seats was experienced and the application

of an additional system of graphite lubri-

cation stopped the trouble. The hydro-

static lubricator is still the standard for

all locomotives and results from same are

satisfactory in most cases. .\ number of

the railroads have taken up the force feed

lubrication, using a plunger type of lubri-

cator. As this practice of lubrication is

very recent and data as to the perform-

ance limited, the committee docs not feel

justified in inaking any recommendation,

but it is the opinion of the railroads using

them that the force feed lubricator when
in good condition will distribute the oil

more economically, positively and regu-

larly than the hydrostatic lubricator. It

has the advantage of being outside of the

cah and requiring no special attention of

the engineman, as the feeds are set and

the lubricator stops feeding when the lo-

comotive slops.

Considerable trouble has been experi-

enced with cylinder and valve packing.

Much of this trouble has been overcome

liy changing the design of the rings, which

in most cases consisted of going from a

ring, with a square cross-section, to a

narrow-faced ring, by using a better grade

of material, and by admitting steam to

the cylinders while drifting. It is the

opinion of the committee that two cyl-

inder packing rings are ample for good

service. The majority of railroads report

satisfactory results from SO per cent, lead,

50 per cent, copper mixture for piston rod

l>acking. N'ery good results have been ob-

tained from 74 per cent, lead, 20 per cent,

copper and 6 per cent, nickel, and 80 per

cent, lead and 20 per cent, antimony, espe-

cially when equipped with a hard grease

piston rod lubricator, which adds greatly

to the life of the softer packing.

When automatic or manually operated

drifting valves or drifting throttles are

not used, instructions have been issued to

enginemen tf> drift with what is called a

cracked or drifting throttle. It is essen-

tial that steam be supplied to the cylinders

while drifting. Drifting valves are not

essential, but desirable, especially in a

mountainous country, as the steam can be

supplied by cracking the throttle. Auto-

matic drifting valves of a good design are

valuable, as they eliminate the human ele-

irent in furnishing steam for drifting.

The tools used to repair and maintain

the units are those recommended by the

Locomotive Superheater Company. When
units arc removed, the joints should be re-

ground and individually tested before be-

ing replaced, and collectively after being

replaced. A periodical test might be. de-

sirable, but the committee feels that it is

not essential.

Most railroads have issued through bul-

letins or personally by the road foreman,

instructions not to carry over two gauges

of water; this, of course, depends on the

water conditions of the locality in which

the locomotive is operating. The use of

a pyrometer will show the men the low

temperature of the steam resulting from

carrying high water ; it will also show the

efTect the position of the throttle and re-

verse lever has on the superheat obtained.

The majority of the roads prefer a wide

open throttle with as short a cut-off as

possible under the operating conditions.

Some roads claim better results by using

a longer cut-oflf and a lighter throttle,

claitiiing better superheat.

Light, frequent and regular firing proves

to be the best practice, and produces the

best degree of superheat, but it is essential

that at all times the flues be kept clean.

The inethod of firing depends on the qual-

ity of fuel used.

Carbonization in Valve Chambers and

Cylinders of Superheated Steam Lo-

comotives; Its Cause, Effect of

Lubrication and Maintenance,

amd Proper Measures to

Overcome Same

An individual paper on the above sub-

ject was presented by F. P. Roesch, in the

course of which he described the various

devices that had been applied to locomo-
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lives to overcome carbonization while

drifting, and illustrated his subject by in-

dicator diagrams showing the production

of a vacuum under certain conditions and
the pernicious effects of the same. Mr.

Roesch is of opinion that on roads where

no drifting occurs to speak of, i. e., com-
paratively level roads, the use of the drift-

ing throttle, so called, will undoubtedly

prevent the admission of smoke-box gases

to the cylinders regardless of the presence

or absence of either or both steam chest

relief and cylinder by-pass valves, pro-

vided the engineer does not forget. Here,

however, is the danger—human fallibility.

If the engineer fails to leave his throttle

slightly cracked when coming to a stop,

or when tijiping the summit of a grade,

the damage is done even though the throt-

tle be left closed for but a few revolutions.

Each succeeding oversight adds its mite

to the deposit, thus accounting for the

deposits where the drifting throttle is pre-

sumably always used. As stated above,

on comparatively level roads the drifting

throttle can be used to advantage if men
will at all limes comply with instructions,

but where necessary to make long drifts

other means must be provided, as the

drifting throttle is not always practicable,

the grade, tonnage, brakes, etc., govern-

ing. The above explains why some roads

tind it to their advantage to block by-pass

valves, while others maintain same pre-

sumably operative. In the absence of

both by-pass and relief valves much high-

er compression and greater vacuum will

ol)tain than by their use, and in this case

the vacuum can only be relieved through

the nozzle.

Here, then, apparently is where and

when the trouble starts. As the cylinder

pressure is less than atmosphere, air will

flow in through the nozzle and the open

exiiaust port until the pressures equalize,

the combined steam, air and smoke-box

gases being then expelled by the piston

on its return stroke. However, as the

valve, valve chamber and ports are at

their highest temperature and exposed to

the lirst inrush of the incoming gases, it

follows that all carbonaceous matter in

these gases coming into contact with any

of the above surfaces will adhere, or, in

other words, be baked on. This theory

appears to satisfactorily account for the

greater deposits obtaining in the exhaust

cavity of the valve, as well as the exhaust

ports and passages.

The remedy appears obvious, namely,

prevent by automatic means as far as pos-

sible the intake of smoke-box gases or

neutralize their evil effects by diluting

with steam. To accomplish this it would

appear that we should turn to such de-

vices as we already have at hand, viz.

:

the steam chest relief and the by-pass

valves. While the former is not exactly

necessary, yet its use under proper condi-

tions presents no great difficulty and as

a safely feature it has a distinct place.

The use of the by-pass, however, is prac-

tically essential in -that it will go far to-

ward preventing the formation of a

vacuum in the cylinders.

The last and most important require-

ment is the neutralization of such gases

as might be drawn in through the nozzle

through improper handling of the locomo-

tive. This can only be accomplished by

admission of a jet of steam to both the

receiving and exhaust end of the valve,

so that when the conditions obtain as

mentioned previously, the steam jet so

admitted will mingle with the front end

Kases before these gases have an oppor-

tunity to deposit their constituent matter,

and so neutralize their effects, it being

universally conceded that carbonization of

oil, or even the deposits of the so-called

carbon, will not lake place in the pres-

ence of steam.

Design, Maintenance and Operation of

Electric Rolling Stock, or the Heat-

ing of Passenger Trains Drawn by
Electric Locomotives.

The early history of the heating of pas-

senger cars and the numerous appliances

experimented with was fully described in

the report of the committee, beginning in

1902 and coming down to the present time,

from which it appears that there were

five types of oil-fired boilers, and four

electrically-heated boilers. All of these

embraced radical changes. The result of

these experiments culminated in the con-

struction of a larger boiler than had

hillierto been experimented with in 1912.

This type of boiler is 30 ins. in diameter,

with 1,380 copper flues 30 ins. long, and

FIG. I-CROSS SECTION OF BOILER USED
IN HEATING CARS ON ELECTRIC TRAINS

Yi in. in diameter, 156 sq. ft. of heating

surface, a working pressure of 110 lbs.,

and a capacity of 2,200 lbs. of steam per

hour. A cross-section of this boiler is

shown in Fig. 1, and the fuel oil burner

used is shown in Fig. 2. This is very

simple, easily cleaned and adapted to

eastern fuel oil, which has a parafline

base, or kerosene. It is worth noticing

that the lower section of the burner.

which carries the steam or air for atomiz-

ing the oil, projects beyond the oil orifice,

forming a lip or shelf on which the ex-

cess oil may flow and still be atomized.

Where it is more economical to use the

heavy western oils having an asphalt base,

it has been found necessary to leave off

the lip, because of the liability of oil ac-

cumulating at that point and interfering

with the steam jet, as shown by the ex-

FIG. 2~Bl'RNER ON PARAFFINE BASE
OILS

perience of the Chicago, Milwaukee & .St.

Paul. Their burner is shown in Fig. 3.

Only when the boiler is started is air

from the main air reservoir turned into

the stack blower to insure a draft and
onto the burner to atomize the fuel oil.

As soon as there is a steam pressure ap-

proximating SO lbs., a three-way cock is

used to substitute steam for compressed
air. That only a very short time is re-

quired to obtain steam for this change
is obvious when it is realized that with

cold water in the boiler it requires only

four minutes to develop a steam pressure

of 10 lbs., and 10 minutes from starting

the fire a steam pressure of 110 lbs. is ob-

tained.

.So far as the commiltce is informed,

no practical steam boiler has yet been de-

veloped which uses electricity as a source

of heat. Assuming that such a heating

plant is available, there are certain facts

which should be borne in mind. The cost

of electricity to produce a given amount
of steam is from six to ten times that of

fuel oil, omitting the item of fixed charges

in the cost of current. The ratio depends

on the relative cost of fuels. If the peak

load for propulsion and heating current

come at the same time, during the Christ-

mas holidays, for instance, it will be neces-

sary to increase the power station and sub-

station capacity, not only increasing the

capital invested, but incurring additional

fixed charges which continue during the

whole year, though the additional ap-

paratus is required for only a few months

during the healing season. Estimates



204 RAILWAY AND LOCOMOTIVE ENGINEERING July, 1919

made a few years ago showed that elec-

trically generated .•.team would cost about

$45,000 a year tnore than from oil-fired

Itoiiers, the number of locomotives in-

torily, the rate of wear on pistons and

cylinder walls being much below the aver-

age with cast-iron pistons. The bronze

adhered to the piston head without frac-

FIG. 3—BIRXFJJ FilR ASPH.\LT B.\SE OILS

volved being loss than 35, not including

fixed charges in the cost of current. If

fixed charges are included, there would

be in this case a saving of over $100,000

a season in favor of oil as a source of

heat.

The Use of Bronze for Valve Snap
Rings and Piston Surfaces, and Bull

Rings in Large Cylinders, to Pre-

vent Rapid Wear and Cutting of

Cylinder and Valve Bushings.

C. E. Fuller, superintendent of motive

power. Union Pacific Railroad, presented

an individual paper on the above subject.

wherein he stated that at no other point

on the locomotive can the losses become

so great or so quickly aggravated, due

to rapid cutting and wear. With this fact

in mind the Union Pacific began experi-

menting some years ago with bronze valve

snap rings, and bronze surfaces for pis-

tons. The formula for the bronze valve

snap rings consists of copper, 82.96 per

cent.; tin, 14.66; phosphor, .118; impuri-

ties, 2.26.

\'alve rings are of the usual L-section

for 15-iii. piston valves of cast iron, work-

ing in gun-iron bushings, .\gainst 117

cast-iron rings, making 216,495 engine

miles, there were 45 bronze rings, mak-

ing 381,337 engine miles—an increased

mileage in favor of the" bronze ring of

358 per cent. .\ Pacific engine was

equippet' with bronze rings .April 13. 1916;

rings removed, worn out, March 22, 1918,

with a mileage of 145,285.

In August. 1915, a Consolidation type

engine with 22-in. cylinders was equipped

with two cast-iron pistons having bronzed

bull ring poured on while pistons w'cre at

about 1,500 deg. F.—afterwards machined

to size, including ring grooves which were

fitted with gun-metal rings. Frequent re-

ports from this engine indicated that these

pistons were performing quite satisfac-

ture. In June, 1916, this engine was
shopped—both pistons being reapplied to

engine without any work being done on
them—mileage 40,000.

The success of this experiment led us

10 adopt the bronze face, and ten engines

so equipped were placed in mountain serv-

ice in the fall of 1917. In six months the

Ijionze had worn down to the cast-steel

lip at the edges of the piston, between

1/32 in. and 1/16 in. Pistons were then

reversed, and gave four or five months'

additional service. Since then, from time

to time, this cast-steel lip has been turned

back slightly, exposing additional bronze

surface, and at the end of 19 months sev-

eral of these pistons are still in service,

not having reached the limit of wear with

their original bronze surface. The piston

centers, however, are all intact and ap-

parently capable of indefinite service.

These pistons have made over 60,000 miles

in most difficult service, and no cylinders

have been rebored; in fact, showing re-

markably little wear. Incidentally, the

use of bronze permitted the adoption of

a very light design of piston, which though

29)-4 ins. in diameter, weighs only 544 lbs.

complete, without rod.

Cast-iron piston heads, which hereto-

fore have been scrapped on account of

wear—which usually takes place mainly

en the bottom half of the head—are now-

treated as follows : Pistons are pre-

heated in a brick furnace over a charcoal

fire to a temperature of 900 to 1,000 deg.

F., without removing the rod. .\ small

hole is then made through the sheet asbes-

tos on top of the furnace over the piston,

to permit the welding operator to work

—

the piston being turned from time to time

by means of the rod as the work

progresses. He first welds a thin layer

of bronze over the worn surfaces between

and adjacent to the ring grooves for ap-

proximately one-ha f of the circumference

of the head; he then proceeds to build up
to the desired height, including finish,

after which the furnace is closed and the

fire is allowed to die out and cool over
night.

The piston is then machined, grooves
squared up—and ready for service, being

applied with the bronze shoe to the bot-

tom of the cylinder. Tobin bronze weld-
ing rods are used—about 8-lb. average,

per 26-in piston.

However, it is contemplated from our
previous experience with the fully bronzed
circumference, and particularly in view of

the fact that most of the wear is at the

bottom of the cylinder, that these re-

claimed pistons will not only show a con-

siderable increased mileage, but will also

show a material saving in cylinder-barrel

wear, thus increasing the mileage between
reborings.

A 26-in. worn cast-iron piston can be

treated in accordance with the above proc-

ess for approximately $9.35, while replace-

ments with a new piston of the same de-

sign would cost $27.86. This results in a

saving of $18.51—besides resulting in real-

ly a better piston than the original on

account of decreasing tendency toward

wearing the barrel of the cylinder. Up
to date about 50 pistons have been thus

reclaimed and put into service, and there

has not been a single failure reported.

By the use of bronze for valve snap

rings and for piston surfaces, we have

been able to inaterially reduce the rate of

wear and increase the life of the cylinder

and valve bushings, as well as the pistons,

and keep locomotives longer in service

with a maximum of power due to tight

and properly fitting parts.

Powdered Fuel

M the time of the last report of the

committee in 1916, there were several ex-

perimental installations for burning pow-
dered fuel on locomotives in the United

Slates, but the increasing demands for

transportation, due to the great war, and

finally the entrance of this country into

the conflict, made the setting aside of even

a single locomotive for such experimental

purposes an impossibility. Accordingly

all locomotives that had been equipped for

the burning of powdered fuel were

stripped of the special appliances intended

for that purpose and returned to their

regular service. It is for this reason that

the committee asked to be relieved from^

making a report, even a report of prog-

ress, at this time. The general principles!

involved in the burning of powdered fuel!

were set forth in our last report in 191^1

when the experiment were progressing so]

satisfactorily that they seemed about toj

spell success. That the principles were

correct has been demonstrated and it re-

mained to work out the practical details

to meet the varying requirements that

locomotive service demanded, as has been
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done for stationary plants. But this sud-

den stoppage of the work, immediately

after the presentation of our last report,

leaves matters almost exactly as they

were at that time.

It is probable that, as soon as the af-

fairs of the railroads are settled and nor-

mal conditions have been resumed, the

e.xperiments with and development of the

devices for burning powdered fuel will

be taken up again, which it will then be

the pleasure of your committee to present

to you. -And, with conditions as they are,

the committee asked to be relieved from

the necessity of making a report at this

time and to be continued pending the re-

sumption of the experimental work which

they were appointed to watch and lay be-

fore the association.

Mechanical Stokers—3,717 Now in Ser-

vice.

The Committee on Mechanical Stokers

has been reporting to the Association

since 1913. During the last two years, the

railroads have done very little research

or experimental work as all interests have

worked with the one purpose in view of

I'

producing transportation, and other inter-

1 ests have been put aside for this end.

Consequently, there has been practically

no information established relative to the

performance of locomotive stokers in

service such as is obtained from specially

conducted tests.

i
This two-years' war period, from a

manufacturer's standpoint, however, has

been extremely active, and there have

been a large number of stokers applied.

Inquiry was made of the different stoker

manufacturers as to the number of stok-

ers they had actually applied and were in

service as of January 1, 1919. The fol-

lowing table indicates the number of dif-

ferent representative stokers then in serv-

ice and the type of engines to which they

have been applied

:

Santa Centi-

Kind of stoker Mallet Mikado Fe pede
street •»24 638 380 4

Duplex 240 804 195
Standard 120 338 36
Hanna 70 6' 73
Elvin 1

Total 334 1786 685 4

There was a total of 3,717 stokers oi

the above types in service January 1, 1919.

The stoker report of 1917 shows a loial

of 1.611 stokers (exclusive of Crawford)

in service as of -April 1. 1917. There have

been placed in service 2,106 stokers be-

tween the dates of .\pril 1. 1917, and Janu-

ary 1, 1919, which indicates the rapid rate

at which locomotive stokers are being ap-

plied. The types of locomotives to which

the stokers arc largely being applied are

the Mallet, Mikado and Santa Fe, which

represent the locomotives of largo ca-

pacity. The question as to the size of

locomotives upon which stoker installa-

tions are justifiable is one that is fre-

quently referred to and is yet unsettled.

It is the opinion of your committee that

the conditions surrounding individual

conditions are so variable that no fixed

rule can be recommended for guidance in

this connection.

There were some questions of general

interest in connection with stoker opera-

tion concerning which it was thought well

to secure an expression from the roads

using mechanical stokers. These ques-

tions were sent out to such roads and re-

plies to this inquiry have been received

from thirty-two roads; these thirty-two

roads represent a total of 1,777 of the

stokers now in service. Inquiry was made
relative to the kind and character of fuel

used, and it is noticed that on all of the

roads bituminous fuel is used ; the fuel

reported varies in heat units from 9,212

B. t. u. to 14,250 B. t. u.

In answer to the inquiry as to whether

the same size exhaust nozzles are used

on stoker-fired locomotives as employed

on hand-fired locomotives, it seems that

the general practice is to use the same

size exhaust nozzle, although a few roads

vary from this general practice. Three

roads report smaller nozzles on the stoker-

fired locomotives, ranging from l^ in. to

J4 in. smaller in diameter. Two roads re-

port that they arc using nozzles from Js

in. to ;4 in. larger in diameter than are

employed on their hand-tired locomo-

tives.

In the report of 1917, additional refer-

ence was made to the Elvin stoker then

undergoing development on the Erie Rail-

road. This stoker has passed through its

experimental stage, and it is understood

that it is now in condition to be present-

ed as a commercial proposition. Your

committee has learned from reliable

sources that the EHvin stoker now in

operation on the Erie Railroad is giving

very satisfactory service, and that it em-

Con- Mt. Type
Decapod polida- and Pacitic Total

tion Mohawk
22 3 37 1522

53 1 1 1294
21 162 ;i 731

4 169

bodies several individual features which

may mean greater economy in mechanical

tiring. The opinion has been expressed

by disinterested parties who have come

in contact with this type of stoker and

have seen it in operation that, while it

may not have reached its final stage of

development, there are, nevertheless,

marked possibilities in a stoker of this

type.

bottom discharge value on tank cars now
in use,—generally consisting of a miter

valve fitting into a conical seat, the valve

being guided by either a pin passing

through a hole in a bridge below the seat,

or wings fitting a cylindrical hole form-

ing the discharge passage below ihe seat,

the material being either steel or cast or

malleable iron.

Complaints have been made as to lia-

bility to corrosion, lodgment of foreign

matter in the valve seat, cocking of the

valve, displacement of the valve by the

surging action of liquid contents of tank,

and change of shape of the lank due to

weight of lading causing lateral spreading.

The Chief Inspector of the Bureau of

Explosives has suggested that the Tank
Car Committee design a proper outlet

valve arrangement, but it is felt that

it is not advisable for the committee to

devise such an arrangement and then push

its adoption. We believe that there is

ample talent among the engineers of the

car building and car operating compa-

nies to provide adequate devices if they

will give this feature the same attention

that has been given to the improvement

of the general construction of the tank

car.

Bottom Outlet Valve on Tank Cars.

A. W. <jilibs, presented an individual

paper on the above subject, wherein after

discussing the general construction of the

Calibration as Adjunct to Efficient

Drawbar Pull—Speed—Cut-Ofl.
Locomotive and Train Operation.

.\ very interesting individual paper was

presented by B. B. Milner. Engineer of

Motive Power, New York Central Rail-

road, in which he discussed very thor-

oughly the fact that with the same engine

and the same train, some enginemen are

able to handle trains over "tight" places,

as ruling grades or other difficult places,

to satisfactorily move train?, while others

fail to do so. Some may run with a full

throttle, some with a partially, some with

a partially closed throttle, but the crucial

lest of performance upon the "tight"

places usually occurs at speeds so low

that the difference between a full throttle

and partial throttle with which some

men may operate under these conditions

is—nil. However, the position of the re-

verse lever is a very important factor

because it affects directly drawbar pull

developed. There is for each speed, a

cut-off, at which the drawbar, full de-

veloped, will be a maximum and that the

drawbar pull developed for any other

cut off, either longer or shorter, will be

less than that developed by the cut-ofFs

which should be used in "tight" condi-

tions, where the maximum drawbar pull

is necessary.

.-\ series of tests were made by having

an engine coupled immediately ahead of

a dynamometer car, then between the

dynamometer car and the train, a second

engine, the engine under test being run

at a selected fixed nit-off. while the en-
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ginc next to the train and back of the

dynamometer car was used for regulating

speed. A scries of tests of one engine

was begun by placing the reverse lever

of ihe forward engine under test in the

first notch forward, and moving the train

from rest at glowly increasing speed

—

the second engine regulating the speed by

setting of brakes or by assisting, if neces-

sary—until the speed attained was such

as U) cause the engine under lest to fail

for sleam at, say IS, 18 or 20 miles per

hour, dependent upon boiler capacity.

The dynamometer car recorded the

drawbar pulls developed throughout the

range of speeds attained, from zero to

ihe highest speed at which the locomo-

tive under test failed for steam.

From a continuation of this experiment

with the lever in different notches until

the center is approached, it can readily

be seen that exact data of the varying

speeds and varying amount of drawbar

pull can be accurately secured, and Mr.

Milner prepared a series of charts which,

in point of precision over a track of vary-

ing grade, are at once a reliable guide to

conditions in actual service, and having

determined the tonnage rating, what

expected to make therewith, under con-

movement may the given locomotive be

ditions which require maximuin per-

formance.

The publication of the complete rec-

ord of the tests in the form of cards

or in otherwise convenient form would

be of great value to enginemen, and

something of this kind may be expect-

ed in the near future.

As one example of the tests referred

to, it was found that a Mikado type

engine, cylinders 25 by 32 in., driver

diameter 63 in., carrying a steam pres-

sure of 180 lbs., was found to develop

greatest drawbar pull with reverse

lever in notch one, or full cut-off, from

start up to speed of 9 miles per hour;

with reverse lever notch 2, or slightly

shortened cut-off, at speeds from 9 to

10.'/2 miles per hour; in reverse lever

notch 3, or slightly further shortened

cut-off at speeds from 10^ to 11^ miles

per hour, with reverse lever in notch 4.

or with cut-off further slightly shortened,

at speeds from 11^ to 13 miles per hour,

etc. With Consolidation type engine,

cylinders 23 by 32 in., driver diameter

63 in., and steam pressure 200 lb., maxi-

mum drawbar pulls were found to be de-

veloped with reverse lever in notch one.

or in the full forward position, from start

to 9 miles per hour. At speeds from 9

to 11 miles per hour, maximum drawbar

pull was developed with reverse lever

in notch 2. or with slightly reduced cut-

off; from 11^ to 14 miles per hour with

reverse lever in notch 3: from 14 to IS'A

miles per hour with reverse lever in

notch 4. etc.

Combustion Chambers.

An individual paper of special interest

on the above subject was presented on

the last day of the convention by F. F.

Gaines, chairman of the Board of Rail-

way Wages and Working Conditions,

United States Railway Administration,

from which we quote the following: "A

careful analysis of any locomotive boiler

test reveals the fact that the lirebox is

the factor that limits both the boiler ca-

pacity and efficiency. In other words,

boiler capacity and efficiency are limited

liy the amount of heat that can be liber-

ated within the firebox, rather than by

the amount of heat that can he absorbed

liy the heating surfaces.

"When burning high volatile bituminous

coal more than 50 per cent of the heat

generated is liberated by the burning of

the combustible gases above the fuel bed,

and in order to burn these gases, it is

necessary to have ample combustion

chamber space in firebox volume. The

ratio of firebox volume to grate area has

never received any careful or scientific

investigation, but the value of firebox

and combustion chamber volume is being

demonstrated by the everyday operation

of some 6,000 locomotives equipped with

combustion chambers and is borne out

by a few authentic tests, among which

were units of two Pacific engines

equipped with boilers that were identical

in every respect, except that one had a

36-inch combustion chamber and 19-foot

flues, while the other had the ordinary

firebox with 22-foot flues.

"As the rate of combustion increased,

the capacity and efficiency of the com-

bustion chamber boiler showed a marked

increase over that of the non-combustion

chamber boiler, and while the non-com-

bustion chamber boiler reached its maxi-

mum capacity at a rate of 130 pounds of

coal per square foot of grate per hour,

the capacity of the combustion chamber

boiler continued to increase up to and

beyond the rate of combustion of 160

pounds of coal per hour. At a rate of

combustion of 120 pounds of coal per

hour, the combustion chamber boiler

showed an increase in efficiency and ca-

pacity of about 20 per cent, greater than

that of the non-combustion chamber boil-

er, while at the maximum rate shown, the

difference was more than 40 per cent.

"The combustion chamber firebox had a

volume of 427 cubic feet, or a ratio of

firebox volume to grate area of 6. The

non-combustion chamber firebox had 311

cubic feet or a ratio of volume to grate

area of 4.4. At a rate of combustion of

120 pounds of coal per square foot of

grate per hour, the combustion chamber

boiler pave an equivalent evaporation of

75,000 pounds per hour, which is equal

to 2174 boiler horse power. .Assuming

that half of the heat was generated in

the fuel bed and half above the fuel bed.

we would have 1087 boiler horse power

generated by the burning of combustible

gases in a lirebox volme of 427 cubic feet,

or a generation of one boiler horse power

per .4 cubic foot of firebox volume, .^t

the same rate of combustion, the non-

combustion chamber boiler evaporated

63,000 pounds per hour and developed

1826 boiler horse power.

".\ssuming that the combustion condi-

tions in the fuel bed were the same in

both cases, we have 1826—1086=740

boiler horse power developed by the burn-

ing of combustible gases above the fuel bed

of the non-combustion chamber boiler,

which is equivalent to one boiler horse

power per .42 cubic foot of firebox

volume.

"It will be seen from these figures that

the increase in capacity and efficiency was

in almost direct proportion to the in-

crease in firebox volume. Of course, it

goes without saying that there is a limit

to the firebox volume needed for approxi-

mately perfect combustion, and when this

limit is exceeded the capacity developed

per cubic foot of volume will begin to fall

off.

"Increasing the firebox volume by the

use of combustion chambers can only be

accomplished by reducing the flue lengths

and sacrificing flue heating surface, but it

is a well-known fact that the additional

firebox heating surface so gained has a

much higher value per unit of area than

the discarded flue heating surface, and

while accurate tests are necessary to de-

velop the absolute values of the different

heating surfaces, the fact remains that

boiler capacity and efficiency depend more

upon efficient combustion than upon mere

area and extent of heating surface.

"The over-all boiler efficiency of the

combustion chamber boiler referred to

above varied from 82 to 51 per cent, and

the furnace efficiency ranged between 97

and 66 per cent, while the heating surface

efficiency ranged from 97 to 93 per cent.

"Firebox volume is as essential in oil

Inirning service as in bituminous coal

burning, for in the former all of the heat

i.i liberated by burning fuel in suspension.

"There are in use some 6,000 locomotives

equipped with combustion chambers, of

which 1425 are the U. S. Government

standards and 460 are of the Gaines type.

These combustion chambers range in

length from 18 in. to 11 ft. and are used

in conjunction with flues varying in

length from 9 ft. to 25 ft. It is evident

from these figures that there has been no

logical method of procedure followed in

proportioning combustion chamber and

line lengths, and there is room for a lot

of scientific investigation to determine the

correct ratios between firebox volume

and grate area, and between firebox heat-

ing surface and flue heating surface. It is
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also desirable to arrive at some correct

understanding as to the value of firebox

heating surfaces and flue heating sur-

faces and the arrangement and location

of heating surfaces, such as will give the

maximum evaporation and efficiency per

unit of surface.

"Extensive tests have been carried out

by the Bureau of Mines at its Pittsburgh

laboratories' in trying to determine the

ratio of furnace volume to grate area for

the different kinds of coal used in sta-

tionary ser\ice. These tests show that

in order to reduce the heat loss due to

unburned gases to 2 per cent, it was

necessary to have the ratio of furnace

volume to grate area about 13 to 1 when

burning Illinois coal at a rate of combus-

tion of 60 pounds with a 25 per cent ex-

cess of air. Under the same conditions,

Pittsburgh run-of-mine coal required a

surface volume of ten times of grate area,

while Pocahontas low volatile coal re-

quired a volume five times the grate

area. These tests are not strictly com-

parable to locomotive practice for the

reason that in the latter much higher

rates of combustion prevail, and the ex

cess air supply is generally lower than

that mentioned.

"Under these conditions it might be

necessary to have a higher ratio of vol-

ume to grate area than those required in

stationary service, in order to secure ap-

pro.ximatcly perfect combustion of the

gases.

"Future developments and improvemenis

in the art of burning coal in the locomo-

tive firebox will probably depend to a

large extent upon the changes made in

the design and proportions of the fireliox

itself, and it is in this direction that we

must look for innovations that will suc-

cessfully meet the constantly increasing

demand for boiler capacity and efficiency.

"As an indication of this, we might men-

tion that while the oil burning locomotive

referred to developed 4.6 boiler horse

power per cubic foot of firebox volume,

and the coal burner developed ZVz boiler

horse power per cubic foot of firebox

volume, stationary power plants are being

designed and built for burning coal in

suspension with furnaces of such size that

the desired boiler capacity can be devel-

oped at a rate of Yz boiler horse power

per cubic foot of furnace volume.

"No mention has been made of the ef-

fect that the introduction of combustion

chambers has upon boiler maintenance;

hut it is a well-known fact that short

flues give less trouble and fewer failures

than long flues, and that moving the back

flue sheet forward and away from the

rone of high temperatures in the firebox

materially reduces trouble due to flue

leaks and failures.

"Viewed from any angle, the combustion

chamber firebox is apparently superior

to that of the non-combustion chamber

type ; but there is a woeful lack of cor-

rect and authentic information concern-

ing this most important subject, due to

the fact that such knowledge can only

come through a correct interpretation of

experimental facts."

Railway Supply Manufacturers' Association

Closely associated as the Railway Sup-

ply Manufacturers' Association has been

with the Master Car Builders and .Ameri-

can Master Mechanics' Associations, as

was to be expected no annual exhibits

have been held during 1917 and 1918. The
members have by no means been idle dur-

ing that period. As considerable prepara-

tion had been made for the e-xhibit in

1917. ihe postponement of the conventions

caused some loss to the Railway Supply

Manufacturers' Association. The signing

of the armistice, however, was the signal

tor renewed activity, and the various com-

mittees imniedialflv set to work with the

ED.MUND H. W.\LKER

assurance that the meetings would be re-

sumed this year. The vast space in the

various buildings on Young's Pier, .\llan-

tic City, was not only completely taken

up, but in many cases a number of exhibi-

tors were compelled to be content with

limited spaces allotted to more than one

exhibitor. The officers of the mechanical

department cf the Railroad Administra-

tion cooperated heartily with the Railway

Supply Manufacturers in their laudable

efforts to make a success of this year's

exhibits, and the result was even beyond

the most sanguine expectations of the pro-

moters.

The president, Kdmtiiul If. Walker,

vice-president of the .Standard Coupler

Company, New York, presided at the

meetings of the association, and was ably

assisted by the other officers and commit-

tees. The executive committee, of which

there are twelve members, were selected

from the various gcografihical districts,

besides which there were the exhibit com-

mittee, the entertainment committee who

had ch.->rpe of the entertainment features.

the transportation committee, the enroll-

ment committee who had charge of the

enrollment of members for both the rail-

way and the supply associations. There

were also sub-committees on finance, by-

laws and resolutions, and other details.

Over 30O separate exhibits were crowded
into the buildings, even the main corridors

aiid other spaces being utilized for the dis-

play.

A special feature of the entertainment

on the evening of Saturday, June 21, was
in addition to a musical program, selec-

tions by the Royal Scottish Highlanders

Brass Band. Speakers of national reputa-

tion addressed the members and guests.

Airong others being Hon. Josephus

Daniels, Secretary of the Navy ; Brigadier-

General W. W. .\tterbury. Col. Henry \\'.

Hodge and Senator Walter E. Edge. All

of the speakers paid high tributes of praise

to the railway men who had gone into the

service during the war.

Annual Meeting.

The Railway Supply Maimlacturers'

Association held its annual meeting in the

Hippodrome on Young's Pier on Satur-

day, June 21. President Walker occupied

the chair, and reported verbally on behalf

of the Executive Committee, and ex-

pressed the general feeling of the members
at the large and enthusiastic attendance

of members and guests, among the latter

being twenty members of the Executive

Committee of the American Railroad

Association, who had personally attended

'he meeting of Section III, Mechanical, on

June 20.

-A resolution was adopted increasing the

aiTiount of reserve funds in the treasury

of the association from $5,000 to $10,000.

The elections of members of the various

committees followed, and in the election

of officers George R. Carr, vice-president

of the Dearborn Chemical Company, Chi-

cago, 111., was elected president, and J.

F". Schurch, of the T. H. Symington Com-

pany, Chicago, was elected vice-president.

American Railroad Association.

.\ meeting of the Executive Committee

of the .American Railroad .Association was

held on June 19. The association has been

reorganized, and the following elected

officers: President, R. H. Aishton, re-

gional director Northwestern region ; first

vice-president, W. T. Tyler, director of

the Division of Operation : second vice-

president, E. H. Coapman, federal matia-

ger Southern railroad ;
general secretary

and treasurer, J. E. Fairbanks; assistant

general secretary and treasurer, H. I.

Forster.
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The Return of the Railroads.

The return of the railroads to their

owners is a foregone conclusion, and ii

is gratifying to observe that while Con-

gress is not disposed to furnish all the

means that the Director General asks in

order to place the properties in as good

condition as they were before being

taken over by the Government, there is

every indication that in time a just and

equable settlement of the intricate prob-

lem will be made. Whatever fault may

be found with the management or mis-

management of the roads under Govern-

ment control it must be admitted that in

a great national emergency the situation

was handled with a degree of efficiency

that reflects the highest credit on the in-

telligence and capability of the Govern-

ment to handle any situation or condition

that may arise.

The lessons to be learned from the ex-

perience of other countries is not lost on

us. It is generally accepted as true that

what we need is a return to that indi-

vidual effort which is a spur to more

efficient and adequate service. .-V guaran-

tee of earnings would be to repeat the

experience of the government of France.

The guaranty system in that country has

resulted in a steadily increasing demand
on the public treasury. Frank H. Fay-

ant, assistant to the chairman of the

-\ssociation of Railwav Executives, and

ail excellent authority on railroad man-
agement, in a recently published statement

Il^pcctinK the guaranty to French rail-

roads, clearly pointed out that the re-

sults of the French guarantee system have

been disappointing. There has been no

profit-sharing. The Western Railway,

after 44 years' continuous appeal to the

state on account of its guarantee, became
so hopelessly involved in the treasury

linances that the state in 1908 was com-
jielled to exercise its purchase option. In-

cidentally it has become a greater burden

to the ireasury under state operation than

it was under private operation. The
Southern in the half century prior to the

war was able in only a dozen years to

meet its interests and dividends out of

earnings. The Paris-Orleans, which at

one time had some hopes of becoming

self-supporting, was just before the war
making large appeals to the treasury. The
Eastern railway was self-supporting be-

fore the war. The Northern and the

Paris Lyons Mediterranean have always

been prosperous, and had no need of a

guarantee.

Stale aid in the pioneer days of rail-

road building in France was of great as-

sistance in providing the capital needed

for these enterprises, and in bridging the

companies over the early lean years, but

in later years the guarantee has only

>erved to entangle the weaker roads in

politics and public finance. It has been

a handicap to progress and has stunted

private initiative. The spirit of initiative

is killed, and there is lowering of oper-

ating efficiency.

If we are to retain the advantages of

private initiative, and save our transporta-

tion system and all our machinery of pro-

duction from the deadening blight of

political meddling, we ought to consider

well the dangers involved in any proposal

for a financial partnership between the

railroads and the government. While,

before the war our system of public con-

trol had its obvious faults, under it was

developed the most perfect transportation

machine in the world. The best railroads

of Europe are many years behind ours in

engineering development and operating

efficiency. With this achievement before

us, should we not attempt to correct the

recognized faults in our system of regula-

tion and build on the sure foundation of

the past, rather than enter on an era of

political experimenting with new and un-

tried policies?

It is no idle boast to say that when the

railroads are returned to their owners,

and Congrcs.-i appropriates the necessary

monies for payinent to them of the sums
to which they are entitled; that is, the

monies taken from the railroads by the

Government, it will be found that the

railroads will speedily resume their nor-

mal functions on a satisfactory and pros-

perous basis. It is idle to imagine that

because the rates of wages have been

raised to certain classes of railroad em-
ployees who were shamefully underpaid,

that just and reasonable rates will not be

provided for to meet the necessary ex-

penses. It is not to be expected that

wages will ever again descend to the de-

plorable depths of ante-war rates, so it is

only reasonable to expect that with wages

and the co>t of material continuing at a

higher rate than heretofore, higRer freight

rates and other charges will be made in

order that the railroads shall be in a posi-

tion to render adequate and efficient trans-

portation service to meet the ever-expand-

ing needs of our country. Naturally, the

commerce of the country cannot go on

expanding to any marked extent without

entailing a corresponding benefit to our

transportation systems which are indis-

solubly linked together with the commerce
of the country.

Needs of a Reconstruction of the Patent

Office.

It will be almost universally admitted

that, apart from her material resources

the United Slates owes her commanding
position in the economic sphere more to

the inventive genius of her people than to

any other <ingle factor. The develop-

ment of those material resources is due

mostly to the processes and mechanisms

which have resulted from invention. Un-
aided labor, that is. primal human energy,

would have been of but little avail in ex-

tracting the enormous wealth from the

bowels of the earth in gathering the im-

mense crops, in producing the stupendous

output of steel and other metals in the

mills and refineries, in fabricating the

huge quantities of manufactured articles

that came from the factory and shop, and

in transporting the raw and finished ma-

terials that make up our almost unlim-

ited tonnage of rail* and shipping.

Without the influence of invention we
could not conceive of the modern world

as developed from the old world of

manual operations. Without such inven-

tions as the steam engine, the locomotive,

the steamship, the telegraph, the tele-

phone, the automobile, tlie dynamo, the

motor, the reaper, the cotton gin, the

printing press, the smelting furnace, our

present civilization could not exist. To
invention alone do we owe vastly in-

creased production of the fruits of the

earth, and of the materials of manufac-

ture. To invention alone must we look

for such further increase of wealth that

the reasonable aspirations of every civ-

ilized being may be provided for.

Inventors have been and will continue

to be our best benefactors. Since the

establishment of the .American republic

our legislative bodies have endeavored to

encourage them by safeguarding their

rights to a reasonable share of the profits

that may arise from the merit of their in-

ventions. Hence the establishment and
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mainienance o{ the Patent Office, an insti-

tution national in jcope and character,

where a body of experts examine and

report upon such inventions as may be

-ubmitted to their scrutiny. Its approval

automatically gives the inventor an op-

portunity to exploit his ideas in concrete

form. .A patent once secured is further

safeguarded by law. to which the in-

ventor can appeal in case of infringe-

ment. Beyond this we cannot be expected

to go.

Such an institution should be self-sus-

taining, and so it is. but it appears that

its resources, which are ample, are

'iverted to other purposes, and a con-

stant clamor goes up that there is not

a sufficient staff of experts to keep pace

with the work, and the work of examin-

ing and reporting is delayed beyond all

reason. Taking at random from the

Official Gact-ttc of May 20, 1919, page

-M9, we find Electric Regulator, filed

August 13, 1914. The device is not par-

ticularly complicated, and yet nearly five

years, through which the whole world

has gone through many changes, has

elapsed since the inventor, whoever he

may be, has had his claim adjudicated

upon. Surely, "there is something rotten

in Denmark," and we are not surprised

that a Patent Office Society has been

established in ^\a^hington. the members

of which are determined to effect changes

in the Patent Office. It is high time.

Such a state of things should not exist.

1 1 is at variance with our national char-

acter. It is a travesty on that spirit of

promptness which distinguishes us as a

people. The Patent Office has utterly

failed to keep up with its work, and

should, at any cost, be charged with the

electricity of action. The Society should

be encouraged in its efforts to cflfect its

purpose.

Railroad Appropriation.

A cry has gone up because of the

SI.200,000,000 asked for by the Railroad

.\dministration. Congress has only

granted $750,000,000 for the remainder

of the calendar. This will not meet all

the requirements for the time specified,

but in view of the enormous appropria-

tions necessary to meet the aftermath of

ihc great war it is something to be grate-

ful for. The United States has never

repudiated any debt so far, but on the

contrary has been repeatedly imposed

upon, and it is not too much to prophesy

that all obligations will be met, if not in

due time, at least, some time, and let us

exercise our souls in patience. Let us

pray that all of our customers are not

only as well disposed to meet their hon-

est obligations, but as able as is our

stable government that has come so tri-

umphantly out of the threatened cata-

clysm of barbarism which our armies

have helped to trample underfoot.

Soaking Wood.

It appears that in early British practice

the seasoning of large sticks was carried

on by immersing in sea-water for a

period of three years, more or less, the

saps and resins were dissolved and

washed out, and the pores of the wood

left open and filled only by water. The

subsequent drying was then easily, quickly,

and uniformly carried on throughout the

stick, and the resultant deposit of salt

acted as an antiseptic just as the creosote

does in the modern process. This was

perhaps the most perfect seasoning pos-

sible, or ever accomplished.

In experiments made in the last two

years involving an entirely new pro-

cess of drying timber an effort was made

to use the same process that nature

does, and dissolve, neutralize, or wash

out the sap and other liquids or semi-

liquids which obstruct and close the pores,

and to do this within a reasonable time,

much faster than nature unassisted can

accomplish the work. Hot water is more

effective than cold water, and hot vapor

of water is. in some cases, still more so.

In the new process, which is simplicity

itself in theory, although the best form

of mechanical application took much time

and thought to study out. warm vapor, or.

in other words, warm air. saturated with

moisture, is circulated among the ties.

The liquid components of the saps and

resins, filling the vesicles themselves, ex-

pand with the heat and force their way

out, to be diluted and carried away by the

warm vapor, .\fter some hours of this

treatment, the amount of moisture is re-

duced by very slow degrees, until, at the

end, it is practically dry and the timber is

removed with not more than 5 per cent,

of moisture left in it. The rapidity with

which this is done depends upon the size

nf the sticks and the nature of the timber,

just as it does in other methods, but no

subject has yet been found which did

not, in the end, yield to treatment. Care

is taken not to let the temperature of the

kiln get above 160 deg. F., so that no in-

jury may be done to the fiber of the wood.

It is believed that timber treated in this

way is indestructible ; except by fire, so

long as it is kept dry : and even without

further treatment it will undoubtedly long

outlast unseasoned material. In this con

dilion it is. of course, well suited to re-

ceive the creosote treatment. 1)ut instead

of this expensive treatment a water-

proofing coating, costing much less, is

used.

The prospect which is opened up by

this process is something more than

merely getting the equivalent of the

creosoted tie at a less cost. It is, besides,

the potentiality of using for ties timl>ers

which are now useless for the purpose,

or nearly so. The northern birch, for

instance, is a strong, reliable wood, used

by the Indians for every purpose requir-

ing a hard wood, but unavailable for lies

or bridge timbers on account of its super-

abundant sap and its consequent tendency

to rot rapidly. The poplar and balsam

are others for which there is at present

practically no demand. These timbers are

particularly interesting to us just now on

account of the recent opening up by the

railways of thousands of square miles of

northern forests, of which, with the spruce

and jack-pine, these are the main consti-

tuents. The use of these woods for com-

mercial purposes means millions of dol-

lars to the railways in reduced cost of ties

and in freight.

British Coal Output.

A statement has recently been made by

1 prominent member of the Government

that, owing to the continued decrease in

the output of coal in Great Britain, it will

be necessary either to reduce the supply

of coal to industry and for domestic use

or to limit exports still further. The esti-

mated reduction in output involved on

the shortening of the working day by one

hour at 10 per cent in a full year. This

on the basis of the tabulated figures for

the first quarter of this year, means a

further reduction of about 10.000,000 tons

in the year's output, which gives a total

production for 1919 of some 214,000,000.

tons. The fall since 1913 w-ould thus be
73.000.000 tons—the exact amount curious-

ly enough, of Great Britain's coal exports
in 1913. In other words, the normal sur-

plus available for export will have been
wijjed out.

Rustless Steel.

The Sciciilifix American, in describing

a new kind of rustless steel, states that

the new metal, with a bright surface and
able to resist the corroding effect of air,

water and acids without staining, was dis-

covered just prior to the outbreak of the

war, and was immediately commandeered
by the British Government for use in air-

plane construction and for purposes where
slrengih and durability, combined with

rust-resisting qualities, were invaluable.

The steel is a Sheffield invention, and
was chanced upon largely by accident. A
local metallurgist, Mr. Harry Brearly,

author of numerous standard works, was
experimenting in the armament shop to

find a means of preventing erosion in

gun tiihf's. .'\fter some of his experiments

he noticed that certain pieces of chrome
steel had not suffered from corrosive in-

fluences under conditions which would

have rusted ordinary steel. He followed

up this clue, and what is known as stain-

less steel was eventually worked out and

added lo Sheffield's metallurgical tri-

uini)hs.

I am unaware of anything that has a

right 'o be called an impossibility.

—

Thom.v.s n. HlXl.KV.
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Air Brake Department

Locomotive Air Brake Inspection.

(Coitlinued from page 179, Juiu\ 1919.)

809. Q.—Why cannot such a test be

made with the cross compound compres-

sors ?

A.—Because the low pressure air

piston is moving upward and compressing

air at the time the high pressure piston

i? going downward.

810. Q.—How is the difference between

packing ring and discharge valve leakage

ascertained with the 9'.'-in. and 11-in.

pumps?

A.— In practically the same manner,

pumping up some air pressure in the

main reservoir, stopping the pump and

<ipciiiiig the oil cock and removing the

plug from the cylinder head, which will

show discharge valve leakage.

811. Q.—And packing ring leakage, it

the discharge valves do not leak?

A —By replacing the cylinder head plug

and noting the blow back from the oil

cock when the piston is on the down
stroke.

812. Q.—It has been mentioned that

any of the compressors may make short

.strokes on account of leakage by the re-

versing valve seats, or valve stem pack-

ing rings. How is the disorder aggra-

vated ?

A.—By admitting an excessive amount
of oil to the steam cylinders.

813. Q.—In a case of emergency, what

may be done to temporarily get the com-
pressor to making a full stroke?

A.—Removing the oil and applying a

small quantity of flour of emery. This

will usually produce enough friction to

hold the valves in place, if this is not fol-

lowed by the feeding of too much oil from

the lubricator, and at the first opportunity

proper repairs must be made.

814. Q.—It has also been mentioned

that loose air piston packing rings cause

a compressor to fail to draw in air on one

stroke, how can this be temporarily over-

come?
A.—By bleeding the air out of the main

reservoir, and giving the air cylinders an

excessive amount of oil. and making the

necessary repairs at the first opportunity.

815. Q.—-Should the necessary repairs

he made while the compressor is on the

locomotive ?

A.—^Under no circumstances. Com-
pressors requiring heavy repairs should

be removed from the locomotive.

816. Q.—What is generally wrong with

a compressor that cannot be started after

the fire has been drawn for several days,

with the locomotive in the shop or storage

vard ?

(Questions and Answers

.\.— It is generally very dry or the

main valve packing rings have become

corroded in the piston grooves.

817. Q.— Do steam and air piston pack-

ing rings ever become stuck in the grooves

at such times?

A.—Yes ; this is generally the time they

do become corroded in the grooves.

818. Q.—Does the color of the air com-

pressor piston rod ever signify the condi-

tion of the air cylinder?

A.— It is not relied upon to indicate the

condition of the compressor, but when
the air cylinders are in good condition

with no stuffing bov leakage the rods are

generally a highly polished blue.

819. Q.—What is indicated by a dull

gray color of the piston rod?

A.—That the compressor has been

overheated, and that if the blue color ever

did exist, it has been burned out of the

rod.

820. Q.—Is there anything else that

will indicate that the compressor has been

running hot?

-A.—Yes. The color of the metal sur-

rounding the discharge valve cavities

will have the point burned off, and will

be a clay color if the compressor has

been running hot.

821. Q.—How are restrictions in the

discharge valve passages detected?

A.—By removing the discharge valves,

caps and cages, and starting the com-

pressor, the volume of air discharged

from the cylinder will indicate the extent

of the stoppage if there is any.

822. Q.—How is stoppage in the receiv-

ing valve passage detected?

A.—By running the compressor with

the receiving valves, cages and caps re-

moved. The blow back from the cylinder

will show the amount of restriction that

exists.

823. Q.—Sometimes a compressor is

found that will not maintain the required

air pressure on account of a slow speed,

after it has been properly overhauled?
.•\.—This is usually caused by a re-

stricted steam supply, and is frequently

due to cracks or flaws between the ports

in the steam cylinder.

824. Q.—How do cracks between the

ports develop?

A.—Usually by permitting them to

freeze up in cold weather.

825. Q.—How can they be detected?

-^.—By a blow from the exhaust port

of the compressor.

826. Q.—What might be wrong with

a compound compressor, when the low

pressure air piston makes a fast down
stroke and a slow up stroke, and draws
in no air on the down stroke?

A.—In addition to the broken or stuck

open intermediate air valve, or the loose

low pres>ure air piston packing rings, it

might bi' duo lo an upper air cylinder

gasket broken between the cylinders.

827. Q.— .\nd if the piston movement

is the r(.ver>c, fast going up and slow

coming down and no air is drawn in on

the up stroke?

A.— It is due to a broken or stuck

lower intermediate air valve, or a lower

air cylinder gasket broken between the

cylinders.

828. <J.— Is the action of ihe low pres-

sure air piston in the duplex compressors

the same as in the compound in the event

of broken intermediate air valves or air

cylinder gaskets broken between the cylii^

ders ?

A.—^Yes. The piston speed will bt

slow in the direction of the defective part

and rapid away from it.

829. Q.—What could be wrong if the

low pressure air piston speed was slow in

one direction and normal in the other?

A.—It would indicate stuck shut inter-

mediate valves or a restricted air passage

at the end of the cylinder toward which

the slow movement occurred.

830. Q.—How is the capacity or ef-

ficiency of a compressor affected by an

increase in the main reservoir pressure it

is being operated against ?

A.—The capacity, or rather what is

termed the volumetric efficiency, decreases

in proportion to the increase in pressure.

831. Q.—How does the capacity of the

cross compound compressor compare with

that of the 9'/4-in. and 11-in. pumps when
working against a constant air pressure

of 130 lbs.?

.\.—The air delivery of the 8^i-in.

3 1/3 times that of the 8>^-in. and 2

times that of the 11-in., all operating with

a wide open throttle and 200 lbs. steam

pressure.

832. Q.—What is the duty of the pump
governor?

A.—To so control a flow of steam to

the compressor that a predetermined air

pressure will be maintained in the main
reservoir and permit the compressor to

start promptly upon a depletion in press-

ure.

833. Q.—What air pressure is used to

operate the governor?
.\.—Main reservoir pressure with a sin-

gle top governor, and both main reser\-oir

and brake pipe with the SF type.

834. Q.—From the main reservoir,

where does compressed air flow?

A.—To the brake and signal pipe and

to any other air-operated devices.

835. Q.—For the brake equipment
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alone, how many branches has the reser-

voir pipe?

A.—L'snally five.

836. Q.—To what parts do they supply

main reservoir pressure?

A.—To the brake valve direct, to the

feed valve, reducing valve, air gage, pump
governor, distributing valve and dead

engine fixture if one is used.

837. Q.—What reservoir pipe connec-

tions are sometimes omitted?

A.—The one to the feed alve when the

feed valve is attached to the H6 brake

valve, the one to the dead engine fixture

when this part is omitted, and the gov-

ernor connection is sometimes made to

the reservoir connection pipe or to the

main reservoir direct.

838. Q.—How is the engine hauled

dead in a train if the dead engine fixture

is omitted?

A.—^By leaving the brake valve cut out

cock open, unscrewing the adjusting nut

of the brake pipe feed valve to maintain

about 10 lbs. pressure and plugging the

brake valve service exhaust port.

839. Q.—Should anything be done to

limit the brake cylinder pressure?

A.—The adjusting nut of the safety

valve of the distributing valve should be

slacked off to prevent more than. 30 or 35

lbs. pressure in the applicaiton cylinder

and consequently the brake cylinders.

840. Q.—What is the object?

A.—To prevent the possibility of wheel

sliding when no one is riding the engine.

841. Q.—With the equipment of the

dead engine arranged as stated, how is the

main reservoir charged?

.\.—Through the open brake valve cut

out cock, and through the brake pipe feed

valve in the reverse direction.

(To be continued.)

Train Handling.

(Continued from page 180, June, 1919.)

855. Q.—What should be done with

hose couplings after they have been used

in this manner?
.\.—They should have the couplings

gauged before being returned to service.

856. Q.—What can be done if the

brake pipe is bursted or broken under the'

tender?

A.—The brake and signal hose may be

connected front and rear of tender and

the signal pipe used to convey brake pipe

pressure from the engine to the brake

pipe of the cars.

857. Q.—Can the same thing be done

iri the event of a broken brake pipe on a

passenger car?

A.—Yes, but the car discharge valve

should be closed.

858 Q.—'For what purpose?

K.—To prevent the possibility of any-

one attempting to use the signal whistle

from this car and make a brake pipe

opening instead.

859. Q.—How would this affect the

signal wiitMle'"

A.—It would be operative on the train

ahead of the broken brake pipe, but in-

operative back of it.

860. Q.—Sometimes the brake pipe

branch to the triple valve is broken on a

car near the triple valve; what should be

done?

A.—Close the stop cock in the branch

pipe and bleed the auxiliary reservoir or

other air reservoirs that may be on the

car.

861. Q.—Sometimes the brake pipe

branch is broken off at the stop cock but

on the main brake pipe side.

A.—In this case it may be possible to

remove the broken piece og pipe and un-

screw the cut out cock and good nipple

and screw this into the main brake pipe,

closing the stop cock.

862. Q.—What would be done if the

supply pipe to the distributing valve was
to break off?

A.—If near the distributing valve res-

ervoir, the supply pipe cut out cock

would be closed, if between the cut

out cock and main reservoir pipe it would
be necessary to plug the pipe to stop the

main reservoir leak.

863. Q.—Would there be a driver brake

under this condition?

.^.^No : engine and tender brakes

would be inoperative.

864. Q.—What might be done if time

permitted and both ends of the broken

pipe could be removed?

A.—It might be possible to make a con-

nection with two signal hose.

865. Q.—Where could they be secured

if there was none in the tank box?

.\.—One from the pilot and the other

from the rear end of the train.

866. Q.—Is the thread on the signal

hose same as the threads in the fittings

of the supply pipe?

A.—'Yes, both are standard J^-in. pipe

thread.

867. Q.—Would it be possible to oper-

ate the driver brake on a lone engine if

the distributing valve supply pipe was

broken and no connection could be made?
A.—Yes, but both ends of the broken

supply pipe must be closed.

868. Q.—How would it be done?
.'\.—By unscrewing the cap nuts of the

quick action cylinder cap and removing the

emergency slide valve and cylinder check

valve and replacing the cap nuts.

869. Q.—How would the brake valve

handles be carried?

.\.—The automatic in service application

position and the independent valve in slow

applicaiton position.

870. Q.—What would be the condition

of the brake pipe and application portion

of the distributing valve?

A.—The brake pipe would be empty and
the application portion in applicaiton posi-

tion.

871. Q.—How would the brake be ap-

plied ?

A,—By moving the automatic brake

valve to release position.

872. Q.—.•\nd the main reservoir pres-

sure would flow ?

A.—Into the brake pipe and through
the quick action portion of the distribut-

ing valve into the brake cylinders.

873. Q.—How would the brake be re-

leased ?

A.—With the independent brake valve

after rturning the automatic brake valve

to service position.

874. Q.—And after which?
A.—'The independent valve is again

placed in slow application position.

875. Q.— If more than 45 lbs. pressure

was admitted to the brake cylinders would
there not be a waste from the distribut-

ing valve exhaust port?

A.—Yes, but if more brake cylinder

pressure was required, the reducing valve

could be adjusted to the amount desirable

to use.

876. Q.—^What if the engine was
equipped with a plain cylinder cap on its

distributing valve, and the supply pipe

was broken off, no repairs or connections

could be made and it was necessary to

have a driver and tender brake for the

lone engine?

A.—The equalizing cylinder cap gasket

could be removed and a passageway cut

bete wen the brake pipe and brake cylinder

port. When replaced in the proper posi-

tion, the brake would be operated as pre-

viously explained.

877. Q.—^Could the brake on a train

be operated while such a temporary brake

was arranged for the engine?

A.—No.
878. Q.—What would be done if the

brake cylinder pipe was to break off at

the distributing valve?

A.—There would be no brake on the

engine or tender, therefore the stop cock
in the distributing valve supply pipe

would also be closed.

879. Q.—For what purpose ?

A.—To prevent the escape of main res-

ervoir pressure when the brake was ap-

plied on the cars of the train.

880. Q.—What if the pipe broke off

while running along the road and was first

known of by a loss of main reservoir pres-

sure while making a slight reduction?

A.—The independent brake valve could

be placed in release position to prevent the

loss of main reservoir pressure until the

supply pipe cut out cock could be closed.

881. Q.—How would this prevent the

loss of main reservoir pressure ?

A.—Exhausting the pressure from the

application chamber would permit the ap-

plication piston graduating spring and the

in-rush of main reserroir pressure to

move the application piston to lap posi-

tion.

882. Q.—What would be done if the

brake cylinder pipe under the tender was
broken?

A.—The stop cock in the pipe leading
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to the teiiiier brake cyliiulcr would be

closed.

883. U — 1-- 'his cock located on the

engine or tender?

A.—On the engine.

884. g.—What if one of the brake

cylinder linsc liclwcen the engine and ten-

der vva~ t>i liurst?

.•\.— Close the same stop cock until an-

other hose can be applied.

885. Q.—What kind of hose are these?

A.—The standard >i-in. signal hose.

886. g.—What would be done if the

brake pipe branch to the distributing

valve was to break off.

.\.—The opening from the brake pipe

would lie plugged.

887. Q —Where would the brake valve

handle be in all cases of a broken brake

pipe?

-V.—On lap position.

888. For what purpose?

.\.—To accumulate the maximum main

reservoir pressure tor a release of brakes

after the pipe has been temporarily re-

paired.

889. Q.— In the case of the broken

brake pipe lo the distributing valve, how
would the engine brake be released if

only the brake pipe leak was plugged?

A.—With the independent brake valve.

890. Q —Would the engine then be

without a driver or tender brake?
.\.—No ; the independent brake could

be used in conjunction with the automatic

brake on the train.

891. Q.—Would the engine and tender

brake apply with the train brakes if the

brake valve was used in emergency posi-

tion?

A.—Yes.
892. Q.—In what manner?

A.—With the brake valve in emergency

position, the flow of air through the blow-

down timing port would operate the dis-

tributing valve.

893. Q.—Why is it necessary to use

ihe independent brake valve to release

with?

A.—Because the equalizing valve is

in emergency position and remains there

and the pressure must be taken out of the

application cylinder with the independent

brake valve.

894. Q.—What would be done in the

event of a broken application cylinder

pipe?

A.—The opening toward the distribut-

ing valve would be plugged.

(To be (onliniicd.)

Car Brake Inspection.

(Continued from pasc 181, June, 1919.)

795. Q.—For what purpose?

A.—To distribute the wear on the

leather.

796. Q.—Where is most of the wear

•on a parking leather?

A.--.\t the bottom of the cylinder.

797. Q.—Why?

A.—Principally on account of the

weight of the piston resting on the bot-

tom side of the leather.

798. Q.—About what percent of sav-

ing in wear can be affected by the method

of turning the leather each time the cyl-

inder is cleaned ?

.•\.— .About 100 per cent.

799. Q.—How so?

A.— .\s the leather first wears through

Ht the bottom it can be expected to last

just twice as long if the wear is equally

distributed.

800. Q.—^What care must be taken in

applying the expander ring?

.A.—It must be known to be in place

between the packing leather and the fol-

lower plate and the opening in the ring

at the ends should be at the top of the

cylinder.

801. Q.—How far will the opening

then be away from the leakage groove?

.v.—One-quarter of a turn of the pis-

ton.

802. Q.—Why should the opening of

the ring be away from the leakage

groove ?

.\.—To prevent an effect that might be

similar to an enlarged groove, that is, a

greater opening than desired might re-

sult and the ends of the ring or one end

of the ring might be directly in the leak-

age groove and tend to injure the leather.

803. Q.—What should be the maxi-

mum opening permitted at the ends of

the expander ring?

.\.—Three-eighths of an inch.

804. Q.—The minimum opening?

.\.—One-quarter of an inch.

805. Q.—What care should be taken

in the use of tools for entering the

leather and piston in the cylinder?

.\.—^Xo sharp tools should be used in

entering the leather and piston.

806. Q.—Why not?

.\.—On account of the liability of dam-

aging the leather.

807. Q.—.\re any kind of tools what-

ever necessary?

.A.—No, not if the leathers have been

formed and an experienced man is ap-

plying the piston and leather.

808. Q.—How should the piston be

handled when being entered into the cyl-

inder?

.\.—The piston will be entered at an

angle, and when it is about one-fourth of

the way back in the cylinder, the piston

should be raised to a horizontal position

at the same time the piston is pulled

part way out toward the front of the cyl-

inder.

809. Q.—Why is this'

A.—To prevent the leather from being

turned in the opposite direction when be-

ing entered into the cylinder.

810. Q.—How can it be determined

whether the expander ring is then in

place after the piston is in position in the

cylinder ?

.•\.—'By moving the end of the piston

and cylinder head in a circular move-

ment.

811. Q.—Can this be done if the ex-

pander ring is out of place?

A.—No, the piston will bind in the cyl-

inder.

812. Q.—What difficulty is encoun-

tered in entering a piston and leather

when an expander ring of the J. M. or

Johns- Manville type is used?

A.—The piston will be exceedingly

difficult to enter if it is to be done in the

same manner that a standard ring is ap-

plied.

813. Q.—How can this type of ring be

entered without any difficully?

A.—By tying the ring in place around

the follower plate with a piece of string,

the outside of this ring being flat.

814. Q.—When is the string removed?

A.—-After the largest part of the piston

is entered in the cylinder, or rather after

thf sides of the leather have the ring

securely in place between the follower

plate and the leather.

815. Q.—How is the string then re-

moved ?

A.—^By cutting it in half and pulling it

out.

816. Q.—.After the piston is started

into the cylinder it is sometimes found

that it cannot be forced in because of a

cushion of compressed air forming, what

causes this?

.A.—The triple valve is on lap position

and the slide valve is closing the brake

cylinder exhaust port.

817. Q.—What must be done before

the piston can then be entered?

.A.—Either a plug must be removed

from the high speed reducing valve to

open the brake cylinder to the atmos-

phere or the cylinder cap nut of the triple

valve and the graduating spring and stem

must be removed and the triple valve pis-

ton pushed to release position.

818. Q.—-After the piston is in place

and the nuts of the non-pressure head are

tightened, and the brake rigging con-

nected, what is the first thing that is to

be done?

A.—The brake cylinder is to be tested

for leakage.

819. Q.—In what manner?
A.—By charging the reservoir, screw-

ing an. air gage into the triple valve ex-

haust port and by then making a full

service or 25 lb. brake pipe reduction and

increasing the brake pipe pressure to re-

turn the triple valve to release position.

820. Q.—How will the rate of brake

cylinder leakage then be shown?
A.—'In pounds per minute by the fall

of pressure shown by the air gage.

821. Q.—What is the maximum allow-

able leakage from a cleaned or repaired

brake cylinder and its connections?

-A.—Five pounds per minute.

822. Q.—Where might leakage occur

in addition to that escaping past the pack-

ing leather?
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A.—From the brake cylinder gasket,

the seat of the high speed reducing valve

piston, from the reducing valve pipe con-

nection, or from the safety valve if the

L triple valve or universal valve is used.

823. Q.—What, would cause packing

leather leakage, in a good cylinder with

properly fitted follower studs, and a

leather in apparently good condition?

.\.—.A porous leather.

824. Q.—How should a suspected

leather be tested.'

A.—It should be tested in a perfect

cylinder kept in the shops for this pur-

pose.

825. Q.—Where may Iirake cylinder

leakage in a high speed reducing valve

be found ?

A.—Past the piston washer, as men-

tioned, from the pipe connection, past the

slide valve seat or from the threads of

the cap nut.

826. Q.—.At what point does the leak-

age past the leather washer escape?

.A.—Through the port through the

check nut which is attached to the

bottom of the reducing valve.

827. Q.—What attention should be

given this valve?

•A.— It should be cleaned and tested,

and adjusted, if necessary, every time the

brake cylinder is cleaned.

828. Q.—What attention should be

given the safety valve of the L triple

valve or the universal valve?

A.—It must be cleaned and tested

every time the triple valve or universal

valve receives attention.

829. Q.—What is a good practice to

follow to prevent brake cylinder lubricant

from working into the operating valves

and into the pressure regulating devices?

A.—To remove the brake cylinder pis-

ton a second time when cleaning a cylin-

der, for the purpose of removing any sur-

plus lubricant that may have accumulated

in the back of the cylinder when the pis-

ton was replaced.

830. Q.—What is it well to observe in

connection with the opening of an ex-

pander ring when it is out of the cylinder

or free?

A.—^That the ends are from lyi in. to

1 9-16 in. apart.

831. Q.—When necessary to renew a

brake cylinder gasket, how is it held in

place on the cylinder head?

A.—After the seat for the gasket and

the flange of the cylinder are thoroughly

cleaned, the gasket should be stuck on

the cylinder head with a good grade of

glue.

832. Q.—Why use glue?

A.—It will prevent the gasket from be-

ing blown out.

833. Q.—How should the glue be ap-

plied?

A.—In a very small quantity on the

cylinder head, merely enough to cover

the surface the gasket rests on.

834. Q.—What advantage will be ob-

tained by this method of applying gas-

kets?

A.—The life of the gasket will be pro-

longed, and when the cylinder head is

thereafter removed, it may not be neces-

sary to renew the gasket.

(To be continued)

Train in Czeclio-Slovakia Protected by Sand Bags

While the peace conference has been

Working overtime in a heroic effort to re-

model the map of Europe, the Czecho-

slovaks and the Hungarians have been

at each other throats disputing about the

new boundary lines. The Bolshevikis

and the Reds have been taking a hand.

There were two monkeys one time that

quarrelled about the division of a piece

ot cheese, and they called on the fox t'l

settle the dispute. The fox set to work

with a pair of scales, and began bitin:-:

oflf portions of the divided piece of cheesi.-

in order to get them exactly balanced. .\i

last the monkeys tumbled to the situali'ni

and were glad to get something. If the

disputed territory had been contiguous {<•

France, Clemenceau would have been i

fine fox. but the territory is too far re-

moved from the sunny valleys of Frame

.Vs it is, the Czechs are showing them-

selves ready and willing to hold their o^mi

with a degree of valor worthy of their

alleged ancestors, who, dim as Ossian'^

ghosts, may be rejoicing in the stars, t^

see that their descendants know how t-

protect themselves. Our illustral:i)ii

shows that they know how to protect

themselves with sandbags, and if they
can sandbag the enemy as eflfectually the

golden wings of peace may cast its while
shadow over them in the near future.

It will be noted that the locomotive is

not quite in accordance with the regula-
tions of the United States Railroad .Ad-

ministration, but it may do in a push.

.Shakespeare says that "men rather do hoped that they will be able to make it

tl-.eir broken weapons use than their bare hot enough for their enemies with such

hands," and while the equipment rather limited forces as they have. Meanwhile,

seems to belong to the last century than we are informed that General Pelle of

the present, the Czechs are evidently de- the French Army has been appointed to

CZECHO SI.O\ .\K

Inlcrnational Film Scr
.^11 IWI.VG FREIGHT C.\RS FORTIFIKli Willi

SASl! BAGS.

lermined to use what they have rather supreme command of the Czecho-Slovak
than wait for Mr. Hoover's new appli-

ances. One blast of a quadruple-cylin-

dercd. Mallet equipjied with a super-

heater, would be worth ten I housand
men to the heroic Czechs, but it is to be

fighting forces by President Mazaryk,

and we predict that from among the

Czechs themselves will arise soldiers

whose names will lack nothing but pro-

nunciation.
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Sheet Metal Welding in Railroad Shops
By J. F. Springer

The introduction of the all-steel pas-

senger coach, coal car, etc., that has come

lo pass in recent years makes it necessary

for the railroad repair department to

handle a wider class of metal work. Take

the steel coach for example. A large part

of il consists of thin plates of rolled steel,

particularly the roof, sides, ceiling, etc.

Then other rolling slock is constructed

to a greater or less extent of steel plate

of various thicknesses.

In some cases, the joints will be gas

welded when the car is put into service.

In other.s, gas welding is indicated as the

best mode of repair. But there are prob-

ably any number of other applications of

steel and other plate in railroad property

where gas welding has its uses. Water

tanks, fixed coal bunkers, side walls "f

buildings and numerous small uses roun 1

out the railroad's interest in plate nut i'

Among the small items arc pipes a: 1

tubes, both on and off the rolling .-tn,

'

Wherever plate metal is employed, k^'^

welding is, in general, to be considered :<.

possible means for making and sealing the

joints at the time of original construction

and also, later on, when repairs aie

needed.

Some joints are gas welded in order to

make the two parts concerned a siii.;le

unit. The strength of ilie weld will ! ;

the strength of the finished joint. There

are other scnm-, however, where rivets

or their equivalent are employed to give

whatever strength is desired at the line

of junction, and gas welding is depended

upon to seal the joint against leakage.

In illustration of the use of gas weld-

ing for sealing purposes may be cited a

steel-coach roof-joint of the type made

by riveting two plates, edge to edge, on

the double flange of a T-bar. Under these

circumstances, the T-bar is to be regarded

as part of the framework l* the root

Even if the roof plate were a single long

strip, it would need riveting to the T-bars

in order to unite the roof sheet and its

frame. Whether anyone is uniting the

one to the other by gas or any other kind

of welding, I do not know. Riveting

seems the thing. But, after the riveting is

done, the joints are more or less open and

unfit to exclude water. Here is where

gas welding comes in. It was here, in

fact, that the new process was used in

the early days both of the steel car and

of the modern gas torch. When the

sheets are in place, the welder may have

only to go over the seams, one by one,

where edge abuts against edge, and fill

in the crevice and unite the two edges

into a single piece of metal.

This is not difiicult. .^t the same time,

there are points to bear in mind. If the

edges are very even, and if in addition

they are fitted together to make a tight

butt joint, the welder may not even need

to use welding rod. In such case, he

heats both edges and causes them to flow

into each other. If the small white flame

is not too narrow, it may be sufficient to

advance it along a straight line. Or, the

situation may be such that a movement of

the flame from side to side will answer

better. The torch is managed so as to

have the tip move round and round in a

small circle and advance at the same lime

This enables a wider path to be heated.

But, it may very well happen that the

edges are more or less irregular, so that

there is really a crevice between them.

TIIK Mir.IURN CIT-WELD TORCH VVELD-
IN(; Ul.OW-lIOI.F.S IN' HE.WY IRON
RinORTS .\T EDGEWOOD ARSENAL.

THE LARGEST GAS PLANT IN
THE WORLD.

Indeed, it will be well to assume this as

generally the case. Welding rod may be

used to fill the crack. The two edges are

both lo be melted and metal from rod

melted in between, the idea being to make

the new melted metal come into contact

only with melted metal. The torch may

be advanced in a straight line or routed as

it is advanced, circumstances ruling the

matter.

It may be necessary to use a larger tip

than would be necessary if the joint did

not have the T-bar underneath. The bar

sucks away heat from the joint. The

torch must put in enough to cover this

loss and still do the work required. In-

stead of using a big tip and wasting ex-

pensive acetylene and oxygen, another

procedure will sometimes be possible.

That is, the T-bar itself may be heated by

means of some cheaper fuel, the appli-

cation being from beneath. Of cour^'

there are cases where a supporting p'w.'

such as the T-bar here, can not be con-

veniently heated in this way.

It is well to understand the principle

involved in the saving of torch gases by

the method just described. When two

similar pieces of the same kind of ma-

terial are placed in contact the hotter one

gives up heat to the cooler. If both are

at the same temperature, nothing happens.

I-inther, in the former case, the greater

the difference in temperature the greater

will be the flow of heat from the hotter

to the cooler. Accordingly, when the

T-bar is itself cold, there will be an ex-

cessive withd

i^ heated up,

Iicat into it wii. i i c .

Similarly, if tlit. \:. enoi'^h wcirk

do to make it pay for the trouble, the \o<-

of heat by conduction and radiation may
lie greatly diminished by heating the seam

progressively in advance of the little white

beating flame. It doesn't matter whence

this extra heat comes, it will reduce the

work of the torch in two ways— (1) by

lessening the conduction away from the

point of welding, and (2) by shortening

the range of temperature through which

the work itself, at the welding point, will

have to be raised to get it to the right

beat. Perhaps both of these matters need

a word of explanation. The first thing

depends upon the same principle as that

which makes it wise to pre-heat a T-bar

or other support. If the metal to both

sides of the welding point and just ahead

is already at a red heat, say. when the

white flame comes along, then there will

be a reduced loss, because these regions

will be less voracious absorbers of the

heat from the white flame, .^s to the

second thing, it is perhaps suflicient to

point out that if the preheating has al-

ready heated the welding point to. sav, a

red heat, the work which the white

flame will have to do will obviously be

much less than if the welding point were

at shop temperature.

The practical question is. How shall the

pre-heating be done continuously just

ahead of the advancing torch? Fortu-

nately, there is an excellent answer. There

is, enveloping the little white flame and

e.xtending far beyond it, a laige flame

where hydrogen and carbon monoxide are

understood to be undergoing combustion

—the one to water vapor, the other to

carbon dioxide. But, if you don't gel

the chemistr>-, never mind. The big

flame is there, whether vou understand it
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or not. And it is a good hot flame, too,

though not nearly so hot as the spot at

the tip of the white flame. We get this

big flame as a present. It costs us noth-

ing. Now, this flame may often be so

managed as to pre-heat the seam just

ahead of the white flame. When this

can be done in such way as not to inter-

fere with the welding operation, a big

gain is made. And all this is applicable

and useful, whether there is a T-bar or

other support underneath the seam or not.

The remaining thing is, How shall the

big flame be controlled so as to compel

it to perform the valuable pre-heating

service?

First, let me take a case from actual

practice, though I can not say whether

the purpose was, by pre-heating, or to

save gas, preserve the appearance of the

work by the protection of the big flame,

or precisely what. At the same time, we

don't need to know why they did it. All

we need to know is how. The edges of

the metal plates were held in position for

welding by means of clamps whose por-

tions on the top side of the work pro-

vided a steep valley with the joint, like a

brook, at the bottom. When the white

flame was directed at an angle of, say,

45 degrees, at the joint, the sides of the

valley had the eflfect of dividing the big

enveloping flame into two streamers, both

of which lay flat on the seam. One

."Streamer lay on the unwelded portion

ahead ; the other, on the newly-welded

seam behind. It is the former streamer

with which we are now interested. Here

is a case where the big flame, or part of

it, lies on the seam ahead of the white

flame and continually lies there as the

work goes on. Cheap and admirable.

Why shouldn't we take the hint from

this case? Why shouldn't we provide

cither clamps or something similar, one

to each side of the seam? We may not

need these things to hold the work in

place—only to guide the flame.

Gold's Improved Combination Pressure

and Vapor Valve

Returns of Government Control in

Great Britain.

A statement showing the cost of run-

ning the British railways during the

period of Government control, 1914-1918,

as presented to Parliament recently, dis-

closed a balance of revenue for the part-

year 1914 (.August S to December 31), of

$78,521,000; for 1915, $220,598,000; for

1916, $243,880,000; for 1917, $269,609,000,

and for 1918, $225,115,000; but, it is ex-

plained, "the balance of railway revenue

earned over expenditure is not tha

amount which has been credited to the

railway companies. The amount to which

they are entitled is based on the net re-

ceipts of the companies in the year 1913,

with certain additions in respect of capital

expenditure brought into use since that

time."

Constant improvements are being made
by the Gold Car Heating & Lighting Com-
pany on their clever devices, among the

latest being a combination pressure and
vapor valve, known as No. 1170. It is

so constructed that by the operation of
the lever handle either steam pressure or
vapor is obtained in the system. It is of

.SIXTIONAL VIKW OF IMPROVED COM-
HINATION PRESSURE AND VAPOR

VALVE.

packless design and non-adjuslable, which
is of decided advantage. As shown in the

sectional view in the accompanying illus-

trations, the diaphragm is located in a

cradle, the cradle being moved forward
by a cam when the handle is set for vapor.

In this position the expansion of the

diaphragm is forward and the valve oper-

ates as a vapor valve. On the contrary,

when the handle is set for steam pressure

the cradle containing the diaphragm is

moved backward, the expansion being to

the rear, hence the vapor operating

mechanism is held stationary in the open

position, and the valve operates as a steam
trap.

The construction is simple, being iden-

tical to that of Gold's vapor valve No.
1112, and No. 1165 steam trap, and is two
separate and distinct diaphragms joined

together as a unit, each section separately

containing a volatile liquid. This in-

creases the flexibility and power of the

diaphragm and doubles its life. In the

event of one section failing, the other will

operate the valve until replacement can

be made, thus avoiding the shutting off

of steam from that side of the car. The
disc holders on the vapor valve and trap

are of the quick removable type, the rear

portions being slipped off their respective

spindles and readily replaced. The two
plays on either side of the vapor chamber,
giving access to one, and the cover of the

diaphragm giving access to the other.

It will thus be seen that advantages are

obtained without additional radiation, and
the steam pressure system is available for

the severest climatic conditions. Either

vapor or steam pressure can be used en-

tirely, or pressure can be used on the cold

windy side and vapor on the other side

of the car. Or, on the other hand, steam
pressure can be used in heating cold cars

at terminals in a short time, after which
vapor may be used. The improved com-
bination device can be readily applied to

old equipment, the cost of equipment being
very materially reduced. The weight of

the equipment is one-third to one-half

less than that of the ordinary vapor sys-

tem, depending on the class of car. This
combination valve is placed inside the

car. Hence the danger of freezing is re-

duced to a minimum, and, not only so,

but at the outlet there is less blow of

steam, thereby eff'ecting considerable fuel

economy.

Specialized Machines.

It is remarkable to contemplate the

splendid way in which general purpose
machine tools were adapted for spe-

cialized war work. Much money and
time was saved thereby, and it has given

rise to serious doubts as to how far it

is advisable to go in entirely for spe-

cialized equipment. Will it be possible

to convert specialized machines as easily

and efTectively to difTcrent kinds of work
as it proved with the general purpose

machines? It is an important point.

I'robably wisdom will be found in a com-
promise—the use of the older type for

many works and of new designs for par-

ticular factories or workshops.

If you have knowledge, let others light

their candles by it.

—

Thomas Fuller.
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Electrical Department
Dipping and Baking of Railway Motor Armatures

All types of electric motors and gcnera-

icrs are subject to failure, but those ex-

posed to dirt and moisture will fail more
((uickly and often tliaii those which al-

ways operate in a clean and dry atmos-

phere. In general the electric motor ar-

mature consists of a core, made up of

iron laminations, provided with slots, in

which are placed the armature coils. The
coils are made up of several wires which

are insulated from each otlier and the

whole group is bound together by wrap-

ping insulating material around them. The
insulating material is generally cloth or

linen which has been treated in insulating

varnishes. The copper wires carry the

current and the core is ground, so that

the insulation around the wires and group

of wires, keeps the current within. The
thickness of insulation depends on the

voltage of the wires. All insulating var-

nishes deteriorate, and much faster if ex-

posed to dirt, etc. .\ftcr the motor has

operated many months, the insulation be-

comes "dried out" so to speak, and the

pores must be filled up. .'\ great deal

can be accomplished by pointing the out-

side of the coils with an air drying, in-

sulating point, but this point only serves

as a surface insulation and does not pene-

trate into the coils any great distance.

When the insulation has become "dried

out" it is "spongy" so to speak and if

exposed to water or moisture a large

amount will be absorbed. Water will

easily work in and around the coils, get-

ting down underneath in pockets. We all

know that water and moisture is very bad

for electrical apparatus and must be elim-

inated if possible.

It is not always easy to eliminate the

water, so that the next best thing is to

protect the armature coils as far as pos-

sible, so that the water will not be able

to penetrate the insulation or work down

into pockets and stay, causing within per-

haps a few hours or minutes a serious

short circuit and a grounded motor.

The best way to protect against mois-

ture is to dip the whole armature in an

insulating varnish and then bake in a hot

oven for many hours until the varnish is

dry. The following description of this

process refers to railway motor armatures

but applies equally well to all kinds of

electric motors.

The dipping and baking treatment, when

properly done, provides the best method

for preventing insulation troubles caused

by dirt and moisture while in service. It

is very important that the treatment be

properly done otherwise it is worse than

none.

Dipping and baking of comparatively

new inotors is an insurance against main-

icnance charges for rewinding, etc., and

apiilying the treatment after the motors

have been in service will gi\e renewed

life to the insulation. It will close up

cracks and pores, and will present a

smooth, clean surface that is not readily

harmed by dirt and water.

The advantages of dipping and baking

are : 1 The coils or windings are held

ill the slot securely and therefore, are less

siiliiect to individual vibration.

M.\KING OVEN. HE.\TERS ON SIDE
W.M.r.S. \ENTIL.\TION AT SIDES

AN'D ON' FI.OOR.

1. .All cracks are filled up and moisture

can not get into pockets, etc.

3. Loose laminations are sealed and the

whole core is held tight preventing vibra-

tion.

4. The iron punchings, etc., are cov-

ered with a coating so that it serves as a

rust preventive.

5. The various creepage surfaces are

covered with a smooth hard layer of var-

i.ish which can be easily cleaned off by

wiping, resulting in better operation.

6. The insulation of any coil which

has been bruised in handling, is restored

to good condition.

The equipment required for dipping and

baking need not be expensive. A good

oven may be constructed of two-inch as-

bestos block supported outside and in-

side by 1/16-inch sheet steel. An oven

6 feet high, 3.5 feet wide and 4.5 feet deep

makes a convenient size. The door should

be air tight. I he heating units may con-

sist of steam coils which should be ar-

ranged on the floor. Twenly-tive stand-

ard 1.5-inch pipes the k'ngth of the oven

will be about right if low pressure steam

is available.

The best method, however, is to obtain

the heat for baking by electricity. The

amount of electric current, and hence the

temperature inside the oven, can be

exactly maintained at any desired value,

by regulating t'"'>rps.

The ekciric: :!> lienti'd oven hfts all of

the advantage;- n nr.i iy. economy of opera-

tion; reliability of service; increased pro-

duction ; ease of operation ; ajid safety.

In an oven of the above dimension;, :i

will require 6, thrce-kw. heating units to

heat up the oven with load, up to a tem-

perature of 100 deg. C. in approximately

two hours. .After the baking temperature

is reached, a smaller amount of heat is

rc()uired to maintain the temperature. The

resistance in heating coils are therefore

divided up into a large number of units,

and cut-out switches are provided, so that

units can be cut out or cut in as desired.

The oven must always be ventilated, so

that gases from the varnish, etc., may

escape. If no ventilation is provided the

air becomes saturated with moisture and

the desired drying does not take place,

l^or the above size oven, the air inlet

should be at least of six 2-inch holes

equally spaced, three in front and three

in the rear, at the bottom. The air out-

let should preferably be in the center at

the top and of good size, say 6 or 8 inches

in diameter, provided with a damper for

regulation.

The control of electric current to the

electric heaters consists, in the Westing-

house oven, of a standard magnet switch

with protecting fuses. When automatic

temperature control is desired, a thermo-

stat is used. When the heat reaches a

certain value the thermostat will cause

the magnetic switch to open ; after the

oven has cooled down slightly, the thermo-

stat will cause the switch to close. The

temperature within the oven may be held

constant within narrow limits, continu-

ously and entirely automatic.

In addition to the oven for baking, a

tank is required to hold the dipping and

baking compounds, and some means of

handling the apparatus is required.

The procedure to follow in the dip-

ping and baking is as follows: All oil

and dirt should be removed thoroughly

with clean dry compressed air. If oil is

excessive remove by wiping with a cloth

and benzine. Motor and generator arma-
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lures ha\ c polished surfaces, such as

shafts and commutator and these can be

protected from the varnish by wrapping

with friction tape.

The piece of electrical apparatus to be

treated should first be heated for approxi-

mately six to eight hours in the ovtn in

order to drive off all moisture, and lo

open up the pores in the insulation. 1 liis

heating should continue until the piece of

apparatus has reached a teinperatr.. e of

100 deg. Cent. It should then be rem nc.l

from the oven and taken to the d:i;i.ij.:4

tank and dipped after the temperature l.as

dropped to about SO deg. If dipped ai a

temperature much above this, the benzine

which is required lo dilute the compounds,

will evaporate very quickly on account of

its low boiling point compared to water

It i? preferable to dip the armature ver-

tically, although very satisfactory results

can he obiained by rotating the armature

\t intervals in a shallow pan with the

varnisii deep enough to completely im

merse lo the bottom of the slot.

The armatures should drain in a verti-

cal position, at room temperature until

all dripping ceases. This draining is im-

portant because if not properly done, un-

balancing may occur.

Alter the armature has thoroughly

drained, place in the oven and bake at a

temperature of 125° Cent, for several

hours until all varnish is thoroughly dry.

This is very important. From 24 to 48

hours may be required depending on the

diameter of the armature. For armatures

below 12 inches in diameter approximately

24 hours is required and armatures over

30 inches in diameter may require 48

hours of baking.

While the baking can be hurried by in-

creasing the temperature in the oven, it

must be understood that 130° C. must no\

be exceeded, otherwise the insulation will

be damaged. The baking period must not

be rushed, otherwise the varnish will be

left wet and this condition is worse than

no treptment. For a general application,

a longer baking period at a lower tem-

perature is to be recommended.

To sum up the following is an analysis

of the above

:

1. Place heating elements at the bot-

tom of the oven.

2. If steam is used provide against any

possible leak in the oven.

3. Arrange heating pipes so that the

condensation will drain away.

4. Provide for the ventilation of the

oven.

5. Provide a thermometer or thermo-

stat so iempcrature will be known.

6. Avoid having tanks near sparks or

fire.

7. Provide for drainage; a rack di-

rectly above the tank and draining into

it is very satisfactory.

8. Improper treatment is worse than

no treatment.

'^K Cleanliness is necessary. Remove oil

11(1 dirt.

10. Dip until ihoronghly saturated.
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Keclaiming Oil from Metal Turnings
A Cincinnati machine manufacturing

company has developed a system of col-

lecting steel turnings and recovering the
oil that usually clings to them, with the
result that a considerable saving is

efTected. In a shop where large amounts
of turnings are produced it is diflicull to

collect them without wasting a consider-
able quantity of the cutting oil that clings
to them with the attendant ditliculty of

keeping the shop clean. The nature of this

class of scrap also makes it extremely hard
to handle it economically, and this is prac-
tically impossible with the usual methods
of making collections from the machines
in wheel-barrows or in cylindrical cans
moved on shop trucks.

In developing the system in this plant

one of the first steps taken was to pro-
vide receiving trucks for conveying the

turnings to the oil and scrap building
located about 100 feet distant from the

main plant. These trucks were designed
and built in the company's shop, and the

idea in their design was to eliminate the

handling of the turnings as much as pos-
sible. Only two of these receiving trucks
are needed and they are operated by one
man.

The trucks are lined with sheet metal,

and the sheet covering the sloping bottom
is perforated at the lower end to allow the
oil drained from the turnings to pass into

the tank located below. A 4-iiich baffle

plate is provided at the front end to divert

the oil into the receiving tank underneath
and at the top of the perforated section
an oil splash guard is placed for the same
purpose. The oil tank has a sheet metal
sliding top and can be emptied and cleaned
with a minimum amount of trouble. A
sliding door at the front of the truck is

provided for unloading the chips thai are
raked into the separator. The top of the

separator is level with the floor, which is

more convenient and economical than if

the turnings were unloaded into a separa-
tor located above floor level.

In collecting the chips from the diflferent

screw machines in the plant a specially

shaped galvanized steel pan is used. This
pan is placed on a small shop truck di-

rectly beneath a sliding door in the oil

pan of the screw machines and the chips
can be raked into it without spilling oil

on the floor. The usual method of re-

moving the turnings from the machine oil

pans with a fork and pulling them in a

wheel-barrow or other receptacle, it is

stated, requires considerably more time
and a great deal of oil is necessarily

dropped on the shop floor.

The collecting pans on the shop trucks
after being filled arc carried to the rear
of the shop, where the receiving truck is

stationed. These pans arc provided with
a trunnion at each end and the pan is

raised and its contents dumped into the

receiving truck by one workman using an
electric hoist. This method of collecting

turnings has enabled one man to take care
of the entire plant, working only on the
ilay shift. Formerly it required two men
on both the day and night shifts. The
amount of labor saved is obvious, and at-

tention need not be called to the cleaner
condition of the shop that has been
lirought about by the present system.
The oil reclaiming and scrap storage de-

partment is housed in a three-story brick
and concrete building, 28 x 90 feet, that
is separated from the main shop. All
scrap such as borings and turnings is con-
veyed to the third floor on an electric ele-
vator. The turnings are delivered to an
oil separator, which has a basket of 14
cubic feet capacity. This revolving basket
is lifted from its seat by a travelling hoist
through two slings supporting the two
trunnions attached to the basket near its

center of gravity. The operator of the
truck can with ease dump the dry chips
in the bin where wanted.
The arrangement of the concrete stor-

age bins for turnings to be loaded on cars
is out of the ordinary. The bins have slop-
ing bottoms and sheet metal doors that
are full height of the bins, which are lo-

cated on the side of the building where
the loading track is placed. It will be
noted that the bins are about 25 feet apart,
so that a standard 40-foot car can be
loaded from both ends at the same time
when desired. A travelling platform op-
erating on a runway outside the building
serves the diflferent loading ports or open-
ings.

Cast borings are also loaded in the same
way, but the loading ports are not neces-
sarily as large as for the turnings. The
same arrangement for loading at both
ends of the car is provided for borings and
in this instance it is necessary, as the
railroad regulations require such heavy,
dense material to be placed over the trucks
of the car and not in the center.

On the second floor of the oil house
there is a filter directly beneath the oil

separator. This filter has a tank of suf-
ficient capacity to take care of the fihcred
oil until it is drawn into portable tanks
for redistribution to different pans of the
shop. On the third floor of the oil house
a small separator is provided for taking
care of brass and aluminum turnings.

The records of the company .show that
the oil reclaimed from the turnings rep-
resent a saving during April of 3.092 gal-

lons. During May, 2,400 gallons were re-

covered, the general average being about
100 gallons each working day.

Heated Bearings.
In spite of the admirable improvements

in material and qualities and methods of
lubrication, as the increase in atmospheric

trmiJtrature occurs during July and
August, the tendency of the bearings of
a locomotive to become heated increases.
In addition to the greater heat of the at-
mosphere there is also a marked increase
in the amount of dust incident to all

vehicular traffic in dry, warm weather.
The hard panicles of sand and other sub-
stances of an abrasive kind that rise with
the dust, are apt to get in between the
rubbing surfaces of the bearings. This
may cause cutting of the bearing and may
be impossible to discover without remov-
ing the bearing. Whatever the cause of
the healing of the bearing may be, a lib-

eral supply of a suitable lubricant should
be applied, and if water pipes are attached,
those leading to the heated box or bearing
should l)e opened and a stream of water
poured upon the heated ptris.

If the heating should !" v .^^ driving
box and the heating cor .

be examined to note 'f

ming the driving box. iu^ . ^

sion of the box and wedges, owing to the
increased degree of temperature may be
sufficient to bind the box in the wedge, in
which case the wedge should be slightly
loosened, care being taken not to loosen
the wedge too much, which may lead the
way to frame breakages and other trou-
bles, and also it should be kept in mind
to set the wedge up again in its proper
place when the box has sufficiently cooled.
The recent important improvement that
distinguishes the self-adjusting wedge in-
troduced by the Franklin Railway Supply
Company has overcome this difficulty and
while nearly all of the modern high-pow-
ered locomotives are equipped with this
saving device, many of the older locomo-
tives are not so equipped, and if liberal
lubrication and cold water and wedge-
loosening does not have a permanent cool-
ing eflfcct on the box, a remedy may be
found in relieving the bearing of some
of the load resting upon the box. Hard
wood wedges should be carried on the
locomotives, suitably formed, so as to be
readily driven into the space between the
frame and spring saddle, a slight raising
of the saddle will considerably diminish
the weight on the bearing, and reduce the
tendency to overheating.

In case of the overheating of the rod
brasses the matter may be more readily
handled, but there is an added trouble in
the readiness with which babbitt metal will

melt in the brasses before any evidences
of heating may have come to the notice
of the locomotive engineer. Under such
conditions it is generally advisable to keep
the engine running until the babbitt is all

melted out. Any attempt at cooling while
the babbitt is in the melted state rarely

fails to close up the oil holes, and adds to

the amount of work to be done and in-

creases the unavoidable delay in transpor-
tation. A loosening of the rod key, and
liberal lubrication, not forgetting an appli-
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cation of graphite, with added water cool-

ing, almost always has the desired effect.

In regard to the heating of eccentric

straps on locomotives equipped with the

Stephenson valve gear it should be re-

membered not to suddenly cool a heated

cast iron eccentric strap with water. The

tendency to crack the strap is very great.

The best method is to slacken the bolts

joining the two halves of the eccentrics

together and insert one or more thin

liners. Lubricate well and do not move

the reverse lever until the eccentric strap

is fairlv cooled.

most cases, but for all who have the

storage room and the cash, or credit,

with which to buy, now is a good time

to stock up.

raphers' Union of .\merica during the

recent strike.

American Society for Testing

Materials.

The twenty-second annual meeting

of the American Society for Testing

Materials was held at Atlantic City,

N. J., June 24-27, inclusive. President

G. H. Clanier presided. Reports of

committees embraced a special report

on Steel, Non-Ferrous Metals and

.\lloys, Malleable Castings. Cements

for producing Quick-Hardening Con-

crete was the subject of a special paper

by P. H. Rates. Deep Etchings of

Rails and Forgings was the subject of

a specially interesting paper by F. M.

Waring and K. E. Hoffmann. Propor-

tioning Pit Run Gravel for Concrete

was treated by R. \V. Crum. Dr. P. H.

Dudley read a paper on Magnetic Sur-

veys on New and Failed Rails, and

Theoretical Studies of the Surface

Method of Proportioning as .Applied to

Concrete was discussed by R. B. Young.

The election of officers resulted as

follows: President, J. A. Capp; vice-

president. C. D. Young; members of

the executive committee, Ernest .Ash-

ton, H. F. Moore, and .Admiral D. N.

Tavlor.

Coal Shortage Threatened.

The Coal .Association has issued a

warning that unless production can be in-

creased immediately we shall have a coal

famine next winter. .According to Gov-

ernment figures the shortage threatens to

be about 25 per cent. ; more serious as to

domestic suppl es than as to bituminous

and industrial needs. .As to the latter,

however. Mr. F. S. Peabody, chairman

of the association's special committee,

says:

The information gathered by the com-

mittee is that at the present rate of pro-

duction one industrial plant out of every

eight in the United Slates will have to

shut down next winter for lack of coal.

It will be worse in some localities than

in others, and we arc warned that New
York city is especially elected for trouble.

The only remedy suggested is a stimula-

tion of demand and an attempt to store

as much as possible in advance of the

present need. Easier said than done in

Reduction in the Number of Women
Employed on Railroads.

The Railroad .Administration reports

show that there were 101,785 female

employes in railway service in Sep-

tember, 1918. In April, 1919, there was
a reduction of 14.3 per cent., or a

total of 85,393. This was partly due to

the general reduction of labor force,

and also to the return of the soldiers

from army service. The largest per-

centage of decrease from the female

workers was from among the clerical

force. In the mechanical section the

largest number of reduction among the

female employes took place in the

round houses and shops. Their work
in these departments was in many
cases found to be unsatisfactory, the

work being generally considered too

heavy. In the clerical occupations

more particularly fitted for women,
the number employed last month
amounted to 68,129, being a reduction

of 11.2 per cent.

Locomotives for Mexico.

The president of the Mexican Repub-

lic has authorized the director general

of national railways to complete ar-

rangements with an .American railroad

company for the loan of SO locomotives

for service within Mexico. It is stated

that some time ago the government re-

ceived an offer from the .American com-

pany for the rental of engines instead

of their sale. This plan was favorably

considered on account of its economy,

meaning as it does, a considerable sav-

ing in immediate outlay. Orders have

been sent to the purchasing agent of

the Mexican raihvays in New York
instructing him to sign the contracts

in question. In view of the great need

at present of engines, it is hoped that

vsithin a month after the completion of

these arranijements the locomotives

will be on hand. The statement is

forwarded by the .American consul gen-

eral in Mexico City.

Locomotive Firemen and Enginemen.
The annual ronvcntirn of the Rrolhcr-

hood of Locomotive Firemen and Engine-

men was held at Denver. Colo., last

month. In addition to the general routine

business and reports of special commit-

tees, addresses were made by Director-

General Walker D. Mines. Warren S.

Stone, president of the P.rothcrhood of

Locomotive Engineers, and I. F. Mc-
Xamce, editor of the Firemen's Magacine.

.An appropriation was made sustaining

the members i>f the Commercial Teleg-

Blacksmiths' Association.

The annual convention of the Interna-

tional Railroad Master Blacksmiths' As-
sociation, will be held in Chicago, 111., on

.August 19, 20 and 21, 1919. It is recom-

mended by the United States Railroad

.Administration that master blacksmiths

or foreman blacksmiths, who are affili-

ated with the association, be permitted

to attend, as far as possible, without

detriment to the service. The railroads

are expected to follow the usual practice

in regard to reduced rates of transporta-

tion. A large attendance is expected.

American Train Despatchers' Associa-

tion.

The annual convention of the -Ameri-

can Train Despatchers' .Association was
held in Chicago, 111., j'une 17-20, inclusive.

Addresses were made by James Davis,

member of the War Industries Board

;

Warren S. Stone, president of the

Brotherhood of Locomotive Engineers,

and A. B. Garretson. president of the

Order of Railroad Conductors. The at-

tendance was large.

The Interstate Commerce Commission.

E. P. Ripley, president of the Santa Fe,

speaking of the Interstate Commerce Com-
mission in Chicago recently, said that it is

singular that it has never had among its

members a railroad man, a business man,

a shipper, or a farmer. Once a railroad

conductor was appointed, and it is only

fair to say that he made one of the best

commissioners that we ever had. There

has been a notable absence of men
specially educated or trained for the work.

-All these men entered upon the work
with an anti-railroad bias, but many have

learned that there are two sides to the

question, and they have become valuable

members. But there are still some who •

have not seen the light and who stand in

the way of finding a solution of the

muddle for which they themselves are

responsible. The time has come for a

more intelligent handling of the railroad

problem.

We shall probably be obliged to lake

over the railroads not later than next

January 1. but we cannot take them back

under the condit ons as they have existed

heretofore. With the Interstate Com-
merce Commission regulations there must

accompany more responsibility for the

payment of our hills, which have been

enormously increased by concessions to

labor. It is a bad situation and I would

be glad if any one could show me a way
out of it. It is much easier to crticize

the plans of others than to make new

plans for others to criticize.
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New Double Worm Drive Principle

Applied to Lifting Jacks.

A new application of tlic worm drive

principle is being made by the Iron City

Products Company in their line of Rees

Double Worm Drive Lifting Jacks. In

those jacks, instead of there being a .ingle

worm gear pinioned to a lifting bar, there

Lxniii K wi.KM I'KiNi iri.i-: Arri.ii;i) xu
I.Il-TING JACKS.

is employed the "double worm " principle,

in which a right hand and a left hand

worm are cut on the worm shaft which

meshes with right and left hand worm
pears. These gears carry heavy pinions

between which the lifting bar, having a

double set of teeth on either side, i.s raised

or lowered by the double action of the

component sets of gearing, with extremely

small effort and without loss of friction

due to unbalanced thrusts on the worm
shaft or lifting bar. Simplicity and

strength mark the construction of the

Rees jacks. There are only four working

parts in the lifting mechanism, all of

rugged proportions—no small parts to get

out of order.

.\ number of different sizes of various

capacities, and for various particular uses

are made. The design shown will prob-

ably be of most interest to our read-

ers. It is known as Model No. 21.\. The

car and general purpose jacks are made in

a number of heights and capacities, rat-

ing from 10 to 25 tons, while the inspec-

tion model is made in three heights. 9 ins..

!0 ins. and 11 ins., all having a rated ca-

pacity of 25 tons. Rees double worm
drive jacks are safe, powerful and con-

venient, and represent a very high class

tool that is bound to be appreciated by

foremen, superintendents and users every-

where.

These jacks are manufactured exclu-

sively by the Iron City Products Co., 7501-

7511 Thomas Boulevard, Pittsburgh. Pa.,

who also have district representatives and

jobbing connections in the principal cities.

Lubrication Device for Air Cylinders.

By A. C. Clark, Pittsburgh, Pa.

Many passenger engines and several

types of the largest freight locomotives

arc being equipped with two air pumps.

The lubricators on the most of these loco-

motives are provided with means for fur-

nishing oil to one air pump oidy, and by

the use of the device shown in the accom-

panying drawing there is a considerable

saving effected instead of furnishing an

additional lubricator.

The drain cock on the top of the lower

or air cylinder is closed if the pump is

working when being filled with air. One-
quarter-inch pipe is used from that point

to the brass cup at the top. When un-

screwing top, to prevent cup from turn-

ing, note the hexagon on the bottom of

the cup which fits in 3/16-in. plate, bolted

in turn by one of the ten or twelve bolts

which secure the lop head of the steam

cylinder in place. .-Xnother novel feature

is the pin screwed into the cap. This, of

cc urse, must first be placed through cap,

and the pin has a small slol in it as shown,
so lliat it can be screwed in tight, having

a large end inside, it prevents cap from
being lost when it is unscrewed to fill the

device with oil.

The device, apart from the saving in

the lumilicr of lubricators, is appreciated

by the cnginemcn as a labor saver.

National Institute of Inventors.

The installation of the officers of the

National Institute of Inventors was held

at the Broadway Central hotel, New
York, last month, in the presence of a

large assemblage of members and guests.

The newly elected officers, to serve until

1920, were : L. J. Wing, president, pioneer

inventor of exhaust fans; Carl Schonert.

manufacturer of automobile accessorie-.

of Newark, first vice-president ; Robert

C. LafTerty, architect, New York City,

second vice-president; George Houtain

attorney at law, of 44 Court str<<

Brooklyn, third vice-president; Milton i

Williams, manufacturer of pulverizers,

St. Louis. -Missouri, fifth vice-president;

W. 11. Kennedy, recording secretary;

Nathan linger, treasurer; Paul Revere

Fay. one of the fighting 69th, executive

secretary, and R. Nerenslone, assistant

executive secretary. On the Board of

Governors to serve for five years were

elected: David Moss, New York City;

L. Kenner, Nc • t .; ...i-

New York Cit) , N'

son. New Jersey ;

York City.

1

Traveling Engineers' Association.

The annual meeting of the Travflitig

Engineers' .Association w'll l>e held at the

Hotel .Sherman. Chicago. III., September

16th to 19th, inclusive. 1919. Communica-

tions should be addressed to W. O.

Thompson, Secretary, General Offices,

New York Central Railroad, Cleveland.

Ohio.

HET.MLS OF I.IURIC.XTING DEVICE FOR AIR CYLINDERS.
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Items of Personal Interest
J. J. Corcoran, assistant engineer on the

New York Central at Albany, N. Y., has

been promoted to chief signal inspector

east of Buffalo.

Lamoine Knowles has been made store-

keeper of the Chicago, Milwaukee & St.

Paul at Council Bluffs, la., vice James
Harris, resigned.

The Pullman Co. is planning to rebuild

its car repair shops near Ludlow, Ky., re-

cently destroyed by fire with loss estimated

at about $100,000.

D. A. Ross has been appointed road

foreman of engines of the Santa Fe, with

office at Temple, Texas, succeeding L. E.

Fowler, transferred.

C. S. Gzowski, Jr., has been appointed

special engineer to the vice-president of

the Canadian National Railways, with

headquarters at Toronto, Ont.

Herman F. Noyes. traveling engineer of

the Maine Central, has been appointed

superintendent of fuel economy, with

headquarters at Portland, Me.

G. E. MacDonald has been appointed

general manager of the Pacific Great

Eastern at Vancouver, B. C, succeeding

G. L. Courtney, who has resigned.

G. O. Huckett, master mechanic on the

Chicago, Burlington & Quincy lines west,

at .'Mliance, Neb., has been transferred

to a similar position at Wymote, Neb.

Charles J. Scudder has been appointed

superintendent of shops of the Delaware,

Lackawanna & Western, at Scranton,

Pa., succeeding J. Grieser, assigned to

other duties.

W. J. Harahan, federal manager of the

Seaboard -Air Line and associated roads,

has been appointed federal manager also

for the Atlantic & Western, with office

at .Vorfolk, Va.

Claude Farley, general foreman of the

Rock Island at Cedar Rapids, la., has been

transferred to Horton, Kan., and W. K.

Smith has been appointed wrecking fore-

man at Eldon. Mo.
F. S. Kelly, master mechanic of the

Louisiana division of the Texas and
Pacific, with headquarters at Gouldsboro,

La., has been transferred to Marshall,

Tex., succeeding R. E. Roe, resigned.

Lieut. Col. Elmer K. Hiles has re-

turned from France and has resumed
his duties as manager of the Pittsburgh

Testing Laboratories. Col. Hiles was
attached to the Fifteenth Engineers.

James McGuire has been appointed

roundhouse foreman of the Chicago, Mil-

waukee & St. Paul at Miles City, Mont.,

and William I. Owens has been appointed
night roundhouse foreman at Janesville,

Wis.

D. R. MacBain, superintendent of

motive power of the New York Central

Lines West of Buffalo, has been appointed

assistant general manager of the lines

west, with headquarters at Cleveland,

Ohio.

Philip Petri, formerly district engineer

on the Baltimore & Ohio, Eastern lines, at

Pittsburgh, Pa., has been appointed

division engineer, with office at Cumber-
land. Md., succeeding W. T. Hughes,
transferred.

R. R. Jackson has been appointed di-

vision storekeeper of the Pittsburgh di-

vision of the Baltimore and Ohio, Eastern

lines, with headquarters at Glenwood, Pa.,

succeeding T. C. Hopkins, assigned to

other duties.

William G. Pearce has retired as presi-

dent of the American Brake Shoe and
Foundry Co. to become chairman of the

executive committee. Joseph B. Terbell,

vice-president, has been elected president

to succeed Mr. Pearce.

S. A. Chamberlain has been appointed

superintendent of motive power on the

Lake Superior & Ishpeming and the

Munising, Marquette & Southeastern

railroads, with headquarters at Mar-
quette, Mich.

Major C. E. Lester, formerly master
boilermaker of the Lehigh Valley at

Sayre, Pa., has been appointed general

superintendent of the 19th Grand Division,

Transportation Corps, of the .\merican

K.xpeditionary Force.

J. M. Kerwin, master mechanic of the

Rock Island at Silvis. 111., has been trans-

ferred to Goodland, Kan., as master me-
chiinic. succeeding C. A. McCarthy, trans-

ferred tu Cedar Rapids, la., as general

foreman of the shops.

.Mbert C. Mann, purchasing agent of

the Illinois Central, with headquarters at

Chicago, III., has resigned to become
vice-president of the American Interna-

tional Steel Corporation, with head-
quarters in New York.

Frank II. Clark, formerly general super-

intendent of motive power of the Balti-

more & Ohio, has opened offices, at 15

Park Row, New York, and will under-
take engineering investigations, report on
railway conditions and operations.

Joseph Chidley, assistant superintendent
of motive power on the New York Cen-
tral Lines West of Buffalo, at Cleveland,
Ohio, has been appc.inled superintendent
of motive power of the Lines West, suc-

ceeding D. R. MacBain, promoted.
.'\. M. Traugott, division engineer of

the Virginian railroad, with office at

Princeton, W. Va., has been appointed
acting chief engineer at Norfolk, Va.,

succeeding F. L. Nicholson, who is re-

suming service with the Norfolk South-
ern.

N. L. Garbutt, for the last six years

manager of the Line Material Section of

the Westinghouse Electric & Manufactur-
ing Company, East Pittsburgh, Pa., has

been appointed manager of the Supply
Division of the Westinghouse San Fran-
ciso office.

C. R. Couchman, tie and limber agent

of the Pere Marquette, has been made
assisstant purchasing agent and general

storekeeper, vice N. C. Foss, resigned, to

enter service of the Grand Trunk. W. W.
Bracy becomes tie and timber agent, offices

at Detroit.

Col. George H. Webb, 16th Engineers,
having returned from service in France,
has resumed his former position of

chief engineer of the Michigan Central,

the Chicago, Kalamazoo & Saginaw, and
the Detroit Terminal railway, with head-
quarters at Detroit, Mich.

Theodore Schmidt, car foreman of the

Chicago, Milwaukee & St. Paul at Council
Bluffs, la., has been made general car

foreman at Mills City, Mont. Samuel
Jenson becomes head inspector at Council
Bluffs, and Andrew Thompson becomes
car foreman at that point.

Adolfo Wilkinson has been appointed
general manager of traffic and Enrique
Ferraz chief of traffic and transportation

of the State Railways of .\rgentina, and
D. Pio Zaidua becomes general superin-

tendent of stores of the same lines by
decrees of the minister of public works.

Dr. Gonsalves Barboza has become di-

rector of the Estrada de Ferro Central do
Brazil, with office in Rio de Janeiro, Dr.
.^guiar Moreira having asked to be pen-
sioned. Drs. Deocleciano de Vasconcellos.

Jose Antonio da Rosa and Rodrigo Nunes
de Mesquita will be members of Dr. Bar-
boza's staff.

W. L. Robinson, superintendent of fuel

and locomotive performance on the Balti-

more & Ohio, Western lines, with head-
quarters at Cincinnati, Ohio, has been
appointed division master mechanic of the

Illinois division, in charge of Washington
shops and mechanical department, with

headquarters at Washington, Ind.

A. M. Burt, assistant general manager
of the Northern Pacific, has been ap-

pointed assistant director of the Division

of Operation of the United States Rail-

road Administration at Washington, D. C,
in charge of engineering and iTiainlenance,

vice Charles A. Morse, resigned to resume
his former position as chief engineer of

the Rock Island, at Chicago.

Major Merrill Dunn, vice-president of

McCord & Co., Chicago, has received the

decoration of Chevalier of the Legion of

Honor from the French Government for

meritorious .services during the war, from
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which he has recently returned. Major

Dunn was commissiuned captain in the

signal corps of the I'nitcd States Army in

October, 1917, and assigned to duties in

France.

Alfred H. Smith, director of the East-

ern region of the Railroad Administra-

tion, has resigned from that position to

resume his former duties as president of

the New V'ork Central, and .\. T. Hardin,

assistant regional director and also di-

rector of the Central district of the East-

ern region, has been appointed regional

director of the Eastern region, succeeding

Mr. Smith.

Colonel R. T. Lamont, president of the

American Steel Foundries, Chicago, has

been awarded the distinguished service

medal for exceptionally meritorious ser-

vice a£ assistant to the chief of the

industrial division, and for rendering

material assistance to the nation's in-

dustry in adjusting equitably outstanding

contracts in full justice to employers and

employes alike.

J. Snowden Bell, the well known engi-

neering writer and associate editor of

Railw.w and Locomotive Engineering,

has been in the Western Pennsylvania

Hospital, at Pittsburgh, Pa., since the

last week in May, on account of injuries

received from a fall, but is recovering

satisfactorily and expects to be back in

New York at an early date and resume

his engineering and legal activities.

Lieut. L. T. Burwcll and E. C. Zimmer-

man, bolh of the New York office of the

Q. and C. Company, New York, having

received honorable discharge from the

war service, have resumed their old posi-

tions in the company's service, and are

traveling out of New York in the sales

department. Lieut. C. M. Brennan is also

out of the army service and is located

at the Chicago office of the Q. & C. Com-
pany.

C. S. Coler, manager of the entire eve-

ning school, and director of trades train-

ing of the Westinghouse Electric & Mfg.

Company. East Pittsburgh, Pa., has been

appointed manager of the educational de-

partment of the company, and president

of the Casein Technical night school, suc-

ceeding C. R. Dooley who has accepted

a position with the Standard Oil Company
to promote educational work in that or-

ganization.

Brigadier General William W. .Atier-

bur)' has been relieved from his services

in the army, where he was engaged as

Director General of Transportation

in France. General .^ttcrbury received

the Distinguished Service medal of the

United States Army, the French Legion

of Honor, and the British Order of the

Companion of the Bath. He has resumed

his former duties as vice-president of the

Pennsylvania Railroad.

W. G. Balph has been appointed mana-

ger of the Safety Switch Section of the

Westinghouse Krantz Factory, Brook-

lyn. N. Y. .As head of this section, Mr.

Halph will have entire responsibility for

the sale of all Krantz pruoducts, and in

addition will have charge of the extension

and development of this very important

line to meet the needs of the country for

safety switches. Prior to working as

salesman in the New York office. Mr.

Balph was head of the Fan Motor Divi-

sion, with offices at East Pittsburgh, Pa.

G. E. Johnson, assistant superintendent

of motive power of the Chicago, Burling-

ton & Quincy lines west, with headquar-

ters at Lincoln, Neb., has been appointed

superintendent of motive power, with

offices at .Mliance, Xeb. Mr. Johnson's

entire railroad experience has been in

the company's service and he has occu-

pied almost every position in the loco-

motive department, including fireman

and locomotive engineer. He came from

Sweden at an early age and was edu-

cated in the public schools at Omaha,
Neb., and entered the company's service

as machinist's helper in 1896.

Railroad Equipment Notes

The Northern Railroad of France has

ordered 50 Mikado locomotives from the

Baldwin Locomotive Works.

The Louisiana Railroad & Navigation

Company will rebuild burned shops at

Shreveport, La., at a cost of $100,000.

The South Porto Rico Sugar Company
has ordered 65, 30-ton, all-steel cane cars

from the .American Car & Foundry Com-
pany.

The H. & H. Refining Company. Kan-

sas City. Mo., has ordered 20, 40-ton,

8,000-gal. tank cars from the American

Car & Foundry Company.

The Robert Dollar Steamship Company,
San Francisco, Cal.. has ordered froin the

.American Car & Foundry Company 100

high-side gondola cars for export ' to

China.

The Norwegian State Railways have

ordered 18 locomotives from the Baldwin

Locomotive Works, including 2 ten-wheel,

6 Consolidation, 7 Prairie and 3 six-wheel

switching locomotives.

The Central Railroad of New Jersey

has ordered a 36-lcver improved Saxby &
Farmer interlocking machine from the

Union Switcli & Signal Company, for in-

stallation at Elizabcthport, N. J.

Orders have been received by the Ameri-

can Locomotive Company for 10 locomo-

tives for the Nigerian Railways. These

are mountain type locomotives ; total

weight, 133.000 lbs.; weight on drivers,

89,500 lbs.; diameter of drivers, 42J4 ins.;

cylinders, 18 by 23 ins.

The Korean Govcrnnicni has orders

12 Mikado tyi)e locomotives from ti

American Locomotive Company. Thi-

locomotives will have 25-in. by 28-in. c)i

inders. 160,000-lb. weight on drivers, and

a total weight in working order of 206,000

lbs.

The French are said to have made good

use of the German rolling stock. The \

trains from Boulogne to Paris now con- j

sist of sumptuous German carriages. .

Most of the. goods trucks in use at pres-

ent in the north of France are British and

German.

The Cuban Railroad Company, New
York, has '(rdered 150 40-ton box cars

and 25 first and second class passenger,

baggage and mail and express cars

from the American Car & Foundry

Company. Chicago, III.

The American Locomotive Company
has received orders for twelve locomo-

tives of the Mikado type for the Korean

Government railways. These locomo-

tives are among the largest in that coun-

try, cylinders 25 ins. by 28 ins., weight on

drivers 160,000 lbs., total weight 206,000

lbs.

The United States Railroad Ad-

ministration has delivered 197 locomo-

tives during May, besides 21 for for-

eign service, and 2 locomotives were

shipped for domestic service by the

American Locomotive Company, and

10 foreign and miscellaneous domestic

bv the Baldwin Locomotive Works.

Of the locomotives delivered durii .

the latter part of May and early in Juiu

the average is about 45 per week, the

most popular class at the latest date the

switching locomotives in various types

and sizes. The Santa Fe t>-pe is also

coming prominently into service, particu-

larly on the Southern Pacific, having 11

of this type delivered within a period of

ten days.

The Pennsylvania Lines West of Pitts-

burgh will build a group of repair shops

at Stark. O.. to consist of a locomotive

erecting shop, heavy and light machine

shops, tank shop, flue shop, wheel and

pipe shop, blacksmith shop, firing up shed,

storehouse, office building, rest house and

shed for the storage of miscellaneous ma-

terial. Some of these buildings are already

under contract, and bids have been re-

quested or will be requested on the re-

mainder. The buildings, with the excep-

tion of the rest house, office building and

storehouse, which are of brick and timber

construction, and the firing up shed, which

is of re-enforced concrete, will be of steel

frame and brick exterior wall construc-

tion and carried on concrete foundations.
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PIXOKS

The Easy
Removal of
Triple Valves
is made possible by the use

of Dixon's Graphite Pipe

Joint Compound because

the graphite in it lubricates

the threads and allows the

connections to be easily

opened. The gaskets are

also uninjured and pre-

served for future use.

In replacing triple valves

the use of Dixon's Graphite

Pipe Joint Compound not

only insures easv removal

but' also TIGHTER air

joints than possible with

any other compound which
stops all leaks of air at

joints.

DIXON'S
Graphite Pipe
Joint Compound
resists heat, cold and cor-

rosion.

Write for Booklet 69-D.

M»de In JERSEY CITY. N. J., by th«

Joseph Dixon Crucible

^^<^ Company ^^<^
ESTABLISHED U27

The Baker Locomotive Valve Gear
The Pillod Company, Swanton, Ohio,

has issued a new edition of a pamphlet
on the above subject extending to 76
pages. The gear has been frequently de-
scribed and illustrated in our pages, but
It may not be generally known that there
are now over 5,000 locomotives in service
equipped with this gear, and it is being
adopted as standard by a constantly in-

creasing number of railroad companies.
Besides complete details of the construc-
tion and adjustment of the gear, there is

also an illustrated description of the Sen-
tinel low-water alarm, a device that in-

sures against low water with its attending
casualties. This device is also rapidly
coming into popular favor, which is the

best proof of its utility. The pamphlet is

finely printed on toned paper and sub-
stantially bound, and sold at 25 cents per

cony.

Coal Wm Cost Less

An official report issued by the .Ameri-

can Railway .Association states that the

cost of coal consumed on .American rail-

roads in 1917, under ordinary conditions,

would have totaled about $265,000,000, the

delegates at the annual convention of the

American Railway Association were told,

but because of war conditions, the sever-

ity of the winter and increased mine
prices, the total actually amounted to

$401,000,000, an increase of more than 50

per cent, from the previous year. The
report said that a substantial decrease for

1919 may be e.xpected as a result of the

greatly reduced tonnage handled and the

influence of organized effort to promote
economies.

Cutting Cast Iron

In discussing the possibilities of cutting

cast iron by means of the acetylene blow-

pipe, a British contemporary states that

heavy casting can be perforated in a few
seconds by blowing the flame through a

wroughl-iron tube in which iron wires are

inserted. The part to be operated on is

llrst brought to a bright red heat with an

ordinary flame and, immediately oxygen
at an initial pressure of its atmospheres is

admilled. ihc molten metal is thrown out

with such force that the work cannot be

performed without asbestos cloths and

gloves. Castings 2 ft. thick, it is said, can

be perforated in two minutes and large

castings removed in pieces by fusing holes

in suitable places and allowing the cast-

ini^s to crack as ihey cool.

Mechanical Coal Pushers

The Locomotive Stoker Company, Pitts-

burgh, Pa., has issued a new edition of a

finely illustrated pamphlet, No. IS, fur-

nishing particulars in regard to mechani-

cal coal pushers for locomotive tenders.

As is well known, the fireman should be
relieved of the arduous labor of firing

the larger type of locomotive. Hence the
success of the mechanical stoker, and
hence the need of the coal pusher which
eliminates this part of the firemen's duties,
enabling him to remain in his natural po-
sition. It also makes it unnecessary to
station men at different points on the
division to shovel down coal, and it is

also possible to have coal tipples farther
apart. The pusher is compact and simple,
as well as substantial and durable. The
pamphlet gives full details of the con-
struction and operation of the device, and
copies of the publication may be had on
application to the company's main ofl^ce

at Pittsburgh, Pa.

Gold's Handy Reference

Gold Car Heating & Lighting Company,
Whitehall building. New York, has is-

sued a revised and enlarged edition of
a reference pamphlet for vapor, steam and
hot water supplies for car heating and
ventilators. It contains details and illus-

trations of the company's latest improved
specialties, and is especially designed for
the use of all employees who may come
m contact with the inaintcnance of car-
heating systems, making it easy for them,
when ordering repair parts, to ascertain
the correct number or letter and thus
avoid delay in obtaining the parts re-

quired. These devices run up in the hun-
dreds and have all stood the test of actual
service. Among the more recent are the
Cyclone ventilators, which can be left open
in all kinds of weather, absolutely exclud-
ing rain, snow, hail, dust, as well as smoke
and gas. The electric heaters have also-

reached a degree of perfection that has
been greatly appreciated. Copies of the

pamphlet may be had on application to

the company.

Railway and Industrial Engineers

J. E. Muhlfeld and V. Z. Caracristi,

well known in the engineering world as

engineers of wide experience, have issued

a prospectus of their incorporation as a
company operating in the railway and in-

dustrial engineering field. They have as-

sociated with them an experienced, com-
petent and reliable staff of experts, and

are prepared to serve in the organization,

management and operation of railroad,

public utility, industrial and manufactur-

ing enterprises as advisory and consult-

ing engineers. They and their assistants

.ire eminently qualified by training and

experience to report on inventions, new
methods and processes, and in the de-

velopment of those having merit and com-

mercial value. The company's ofiices arc

located at 25 Broad street, New York.
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COLUMBIA

LOCK NUT
STAYS TIGHT

Thousands of tons

of these nuts are

in use on the lead-

ing railroads
throughout the

country in car,

locomotive
and track work.

THEY TAKE A
GRIP THAT
CANNOT SLIP

Write for Samples

Columbia Nut
& Bolt Company

INC.

Bridgeport, Conn.

The Young Locomotive Valve Gear

The Pyle-N'aiional Company, 1334 N.

Kosiiier avenue, Chicago, III., has issued

a pamphlet of 48 pages describing and il-

lustrating the details of the Young Loco-

motive Valve Gear. \Vc understand the

descriptive work is from the pen of the

clever inventor of the valve gear that

bears his name, and it is interesting to

note that he is a master of clearness in

style. The work is accompanied by stud-

ies of indicator cards and valve ellipses,

and logical causes are shown for the im-

proved locomotive performance, which, it

is claimed, is accomplished by his gear.

The analysis will prove of real value, as

at first sight the gear seems somewhat in-

volved in its action, but the work very

clearly points out the reason of the de-

parture from the conventional valve gears,

and the advantages derived from the vari-

ations. The latter is borne out by reports

from test trials and other data. Copies

of the pamphlet may be had from the

above company.

Robinson Automatic Connector.

The Consolidated Equipment Company.

17 Battery Place, New York, has issued

a finely illustrated pamphlet furnishing

details in regard to the Robinson auto-

matic train-pipe connector. The device

automatically connects and disconnects

the train-pipe lines as the cars arc

coupled or uncoupled in service, and

has the endorsement of the Interstate

Commerce Commission, stating in its re-

port that it is a safe and practicable de-

vice which, if properly installed and

maintained, will meet the need for an au-

tomatic connector in general freight ser-

vice and add to safely in train operation

on a railroad using it. It is mechanically

simple in construction and composed of

few parts which are easily assembled. It

is comparatively light in weight, and of

ample strength to withstand all shocks

to which it is likely to be subjected in

ordinary service. Copies of the pamphlet

may be had on application made to the

company's office.

Davis Brake Beam.

The Liberty Steel Plate Products Com-
pany. Woolworth Building, New York.

agents for the Davis Solid-Truss and

Liberty built-up brake beams, have is-

sued an illustrated circular, showing the

construction of the solid truss brake beam

which is made by cutting a bar on a line

with its Icnsth, leaving it uncut at each

end ; the part of the Davis bar or sec-

tion intended for the compression mem-
ber is then shortened by upsetting or

compressing lengthwise. The shortening

causes the round portion of the bar,

which has been severed to move outward,

forming the truss-end.

Referendum No. 28.

The Chamber of Commerce of the

L'nitcd Slates of America has issued a

referendum on the report of the Commit-
tee on Railroads on remedial railroad

legislation extending to 36 folio pages.

The document embodies a statement of

questions, personnel of the committee, re-

port of the committee, arguments on the

negative, together with plans proposed, in

comparable form, and federal incorpora-

tion for interstate systems. The forms

proposed are of special interest, embody-
ing as ihey do the proposals of the Rail-

road .^dministration, the association of

railroad executives, the national associa-

tion of owners of railroad securities, the

Railway Business .Association, besides

proposals of leading experts, including

Director General Walker D. Hines. The
purpose of the referendum is to ascertain

the opinion of the commercial organiza-

tions of the country, not to secure the

approval of the recommendations voiced

in the report. The Board of Directors

neither approves the report nor dissents

from it. The result of the canvas will be
watched with interest.

For Testing and Washing
Locomotive Boilers

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

MRDiifacturcrs of Injecton. Ejectors,
Rnn^r WasherH and Tt-sters. Bolter Checkl.

Cbprk Valvea.

ASHTOINJ
POP VALVES AND GAGES
The Quality Good* That Last

The Ashton
iklin Stre

Valve Co.

St. Boalon. MaM

DUNER
CAR CLOSETS

DUNER CO.
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A Mason Locomotive on the Baltimore & Ohio

Railroad in 1857

The accompanying illustration, which is

reproduced from an excellent photograph

made prior to 1864, shows engine No. 232,

which was one of six built for the Balti-

more & Ohio Railroad, by Wm. Mason &
Co., of Taunton. Mass., and put in service

By J. Snowden Bell

of men carrying on the work. They

labored with some success to produce

locomotives that did the work of hauling

the trains with fair economy, and they

worked out proportions that provided the

required strength without carrying a

brass in bands and coverings of domes,-

sand boxes, wheel covers, steam chests-

and cylinders with great vagaries of paint

on other parts, conveyed the impression'

one receives from looking at die garments

of an overdressed woman- Those were

in August, 1857. The Potomac River and

Chesapeake & Ohio Canal appear in the

backsround, and the locomotive and its

location will be familiar to the few now
living who knew them.

When William Mason began building

locomotives in 1852, the ideas of art har-

mony as applied to locomotive designing

appear to have had no place in the minds

liurdcn of unneoes.sary material, Imt no

altention appears to have been bestowed

upon the outward appearance of loco-

motives, so far as making the visible out-

lines harmonious, was concerned. There

was a great deal of ornamentation put

upon some of the parts, but the effect on

aesthetic taste was often grotcst|uc where

beauty was aimed at. Elaboration of

I be days when the red smoke stack and

Vermillion painted wheels were regarded

as a mark of distinguishing beauty. It

was then considered the correct thing ti>

spend hundreds of dollars on the painting

of portraits or picturesque scenes oru

headlights, cab panels and tenders.

Mason took the lead in making loco-

motives that were handsome without the



226 RAILWAY AND LOCOMOTIVE ENGINEERING August. 1919

aid of glittering brass and osletttatious

painting. Mr. M. N. Forney said of him :

"He was a wonderfully ingenious man

and combined with his ingenuity a high

order of the artistic sense, so that his

work was always most exquisitely de-

signed. It might be said of his locomo-

tives that they arc 'melodies cast and

wrought in metal."

These engines can be correctly charac-

terized as novel and typical, and except

as to the improvements of detail which

have been developed in later practice,

their general design stands to-day un-

surpassed by any of the "American" or

4-4-0 type. It was immediately adopted

by nearly all the locomotive builders of

the United States, and its characteristic

features may be stated as comprising the

straight, or, properly s^eaking, telescope

boiler, instead of the prior dome or wagon

top pattern ; horizontal cylinders secured

til the frame and to a round smoke box

through a cylinder saddle ; wide spread

truck ; elimination of outside frame rails

and other excrescences ; ogee moulding

dome and sand box bases and tops ; and

a neater and more symmetrical arrange-

ment of link motion and reverse. These

engines had 16 x 22 inch cylinders, 60

inch driving wheels, and weighed about

24 tons. Their boilers were 46j^ inches

diameter of smallest ring, 5/16 iron, and

liad 106 tubes, 2% inches diameter, and

11 feet iVi inches long. The firebox heat-

ing surface was 86.5 square feet, tuke

heating surface 694.5 square feet, total

heating surface 784 square feet, and grate

area 15 square feet.

The writer's recollection of the Mason

engines accords with that of a veteran

railroad man, who wrote to him : "I

well rcmcmlicr these engines—the neatest,

best proportioned, trimmest engines ever

built by anybody, and they did their work

all right, too." The type has now prac-

tically been superseded by the Atlantic,

but in its time it was the best for general

service, and no l)ettcr exemplification has

ever been produced than the Mason loco-

motive of 1857.

Work of the American Engineers on the French and

Belgian Railways

We have already described in our

pages the passing over of 5,000 German

locomotives to the Allies. It has taken

longer time than was stipulated in the

armistice, and after being examined and

tested by the American engineering ex-

perts it is generally admitted that they

are doing as good service as the average

French or Belgian locomotives. The

great bulk of the locomotives are of th?

heavier freight type, and the cars include

all varieties from the oldest type of third

class carria-rcs to the modern corridor

stock built for express passenger service.

The marks of the German authorities

have, of course, been carefully removed.

The Prussian eagle appearing on the

sides of the cars is covered by a St. An-

drew's cross in white.

The lack of material retards the repair

of the roads both in France and Belgium.

Sections of the light railways particu-

larly have been stripped for miles of

every rail, though the ballasting still

shows where the railroads were. Dyna-

miting of rail joints seems to have been

the favorite method of breaking up the

railroads. It must be admitted that it

was the work of wcperts. This, of

course, is expected to be all paid for in

the final reparation settlement, but the

delay in transportation continues. In the

German territory held by the allied army

of occupation, conditions, although much

congested, are fairly serviceable. The

speed of traffic is slow, being below that

of the slowest freight train, with the ex-

ception of what is known as the Cologne

Express, which runs daily between Bou-

logne on the French coast and Cologne.

The working of this train is under mili-

tary control, and is more particularly for

the facility of transferring officers of the

Army of Occupation, proceeding or re-

turning from leave. Only a detinite num-

ber of tickets are issued. All of the train

staff are in military uniform. The poor

condition of the tracks and the existence

of a large number of temporary bridges

render high speed impossible, the eastern

journey taking about 19 hours and the

western journey 21 hours. This train is

largely under British supervision and

management, but in the meantime the

American railway engineers have not

curred by firo in the temporary structures

so far, but the Americans are full of the

spirit of watchful waiting. The speeders

can be rushed from one of the camps to

the other in record time. The view is

taken near the camp at St. Sulpice,

Gironde, France, but the same precaution

looking towards safety first exists all

along the lines to Germany, and also along

the Rhine where the great body of the

army of occupation is located.

-lb-
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The Storage of Railway Fuel Oil

The railway use of fuel and crude oils

for the firing of steam boilers on loco-

motives has spread widely over the

country. It is to be assumed that gen-

erally the purpose is economy. In many

districts, oil is cheaper than coal. But

other considerations weigh. When the

New York Central and the Delaware &
Hudson railroads use oil on certain loco-

motives, we are to understand that

economy is probably not the object in

view. These Eastern roads appear to use

oil because of the greatly reduced danger

of setting fire to the forests through

which the trains run. Cleanliness, ease

and rapidity with which steam can be

gotten up, ease of pushing the boiler,

compactness of storage on and oS the

locomotive—all these are advantages that

weigh, and doubtless help to decide cases

in favor of oil, where the cost of oil is

equal or superior to that of coal.

When a road uses oil in any quantity.

it is necessary to provide for storage at

convenient points. In general, the storage

tanks are steel cylinders ; but concrete for

oil storage is coming into notice, the

difficulty of getting steel during the war

having, no doubt, helped to push concrete

into view. Whatever the material of the

storage tank, the oil, if brought by rail,

has to be transferred from the railroad

tank car. This is a steel cylindrical shell

laid horizontal. The contents of the car

may be transferred in two ways— (1) by

gravity, and (2) by pumping or its equiv-

alent. In either case, however, the oil

may move sluggishly. Fuel oil is rather

thick and inclined to move slowly under

ordinary circumstances. In cold weather

this characteristic will be emphasized.

Whatever the reason, it will often be

advisable, not to say necessary, to thin

the oil in order to facilitate its flow. This

is done by heating. The railroad tank may
be fitted with a steam coil for the pur-

pose. In such case, the proper connec-

tions are made and steam introduced into

the coil. If the tank car is without its

own steam coil, a portable coil may be

let down temporarily into the oil, the coil

being in the neighborhood of the intake

of the pump. If the point of storage is a

considerable distance away, then it may
become advisable to heat the oil again as

it flows along through the connecting pipe

line. That is, it may seem best to pass it

through a heating device. Where the dis-

charge from the tank car to the storage

tank is to be by gravity, a pipe line may
be arranged to carry the oil. The con-

struction of a trough is recommended.
When the car stops, it will be located im-

mediately beneath the central part of the

car and will naturally be constructed of

concrete or steel. Where a suction pump

is to be used to get the oil out, the suction

end is let down to or near the bottom of

ttie car and the pump started up. The

suction piece should be fitted with a swing

joint and a strainer.

The storage tank itself may be sunk

below the general level or it may be

elevated on suitable supports. The writer

is not, at the moment, prepared to state

that any elevated concrete oil tanks have

been erected ; but he sees no reason why

locomotive would receive "600 gallons of

oil in four or five minutes."

The size of a storage tank will naturally

be a little in excess of a multiple of 6,000

gallons, for the reason that 6,000 gallons

is the capacity of a regulation tank car.

So, then, storage tanks will properly have

capacities something greater than 6,000,

12,000, 18,000, etc., gallons. I mention one

on the Mexican Railway which has a

capacity of some 20,000 gallons. It is a

big metal cylinder of five rings of riveted

plates. It rests horizontally in a kind of

ON niE MEXICAN R.AILWAY OF 20,000 G.\LLO.\S C.M'.VCITV

an elevated oil tank of concrete should

not be constructed as well as elevated

water tanks of the same material.

The system employed on the Great

Eastern Railway, Great Britain, before

the war, was to use underground tanks

which received their oil directly from the

railway tank cars. Apparently, gravity

was depended upon to transfer the oil

to these underground containers. At any

rate, the oil was pumped from them to

elevated cylindrical tanks. The oil was

transferred to oil cranes which per-

formed the actual service of supplying the

locomotives. It is said that a main line

groove provided by a tall concrete (or,

perhaps, adobe) pedestal. The pedestal

consists in part of three narrow arches of

heavy construction. The whole affair has

a substantial appearance, and does not

seem to be especially objectionable from

an aesthetic point of view. Whether the

arches are reinforced or not, does not

appear. There arc wickets let into the

concrete of an end arch which provide

steps leading up to the tank. There is

also another such stair at the other end

ill the rear, and as will be noted from the

illustration, the tank has two manholes,

one at each end on top.
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An altenialive means to Miction for

transferring the oil from the tank car to

storage is compressed air. The air is

forced in through a connection reaching

in through the manhole. The effect is

to create a compressed air blanket on top

of the oil in the car. This will put all

the oil under pressure. It is only neces-

sary to provide a discharge outlet in order

to utilize this pressure in getting the oil

out. The vertical leg of a discharge pipe

line is put down through Uic manhole.

The lower end will properly be at or

near the bottom of the tank. When the

compressed air method is employed, the

joints where the air line and the discharge

line reach down through the manhole must

naturally be tight ones to prevent loss of

air. ."Vn advantage of this procedure is

that the pressure may be run ^>|r beyond

14.7 pounds per square inch. When pure

suction is employed, the movement of the

liquid is obtained by removing the natural

air pressure in front of it, thus giving

the air pressure back of it opportunity to

become effective. The limit of such pres-

sure is naturally the weight of the general

atmosphere, which is at the seashore about

14.7 pounds per square inch. In actual

practice, the full weight of the atmosphere

would never be attained. However, with

a compressed air blanket on top of the oil

in the car tank, the pressure may readily

be run up. One authority, however, warns

us that tank cars are, many of them,

tested only to SO pounds per square inch,

and that in consequence, we need to be on

our guard. This is good advice.* The
blanket of air will exert its pressure im-

partially in all directions. The result will

be that the air blanket will be e.xerting

itself to find a weak crevice in the upper

part of the car tank.

The storage tank should have a vent

pipe. This properly takes the form of a

tube extending vertically upwards from a

flange arranged in the top of the tank. It

serves a double purpose. When the tank

is filling up with oil, it becomes necessary

to let the air already in the tank escape.

Otherwise it would suffer compression and
exert a back pressure against whatever

force was seeking to fill the tank. Con-
ceivably, this might be made useful, as

this compressed air might later on serve

as a means of forcing the oil out of the

tank when a locomotive tender was being

filled alongside. If this idea were to be

utilized, the tank would perhaps need to

be made stronger and tighter than is usual.

* Another writer s.lys: "It is staled thai
tank cars arc tested under a pres,«iire of 40
pounds per square inch, but it is wise to use
a conipressc<l-air pressure of not more than 10
pounds per square inch." He (roes on to state
that this pressure would balance a column of
oil about :4 feet hich. It is doubtful whether
24 feet is really *^noui!h for maximum heights
of sterase tanks for railroads, espctiallv as the
24 feet means the top level of the oil. Thus, in
Ens-land, cvlindrical tanks were employed on
the Great Eastern Railway at a level of 20 feet.
This surely means 20 feet from the bottom of
the tank.

I venture to say a further word on this

topic, as the creation of a compressed air

blanket may ultimately prove a worthy

procedure. This idea has long been in use

in private water systems used on country

estates and the like. The steel tank, buried

under ground, is filled with a combination

of compressed air and water. At the

time of filling, the air or part of it may
exist as bubbles scattered through the

water. These rise and go together, so

that ultimately there will be a blanket of

compressed air over a body of water.

This blanket is then utilized to force the

water to all parts and levels of the build-

ing.

However, the vent pipe serves another

purpose besides the provision of an out-

let for the air already in the tank. Gases

arc apt to form when oil is stored. These

find an outlet through the tube. If it be

proposed to do away with the plain open

vent pipe and utilize the blanket of air

and other gas to drive the oil, then a

safety device is to be substituted in order

that the pressure may be kept within

limits.

A further question suggests itself. The

mixture of air and gases from the oil

may very well prove dangerous, especially

with certain oils, because of a liability to

explode. In view qf this consideration,

the open vent pipe is the thing to use,

unless thorough investigation shows that

no explosive mixture is likely to form

and become a hazard.

The plain, open vent pipe may be

simply a straight tube arranged vertically

with a bent piece at the top. This bent

piece may be a half circle, in which case

the air and gas issuing into the open air

will be directed downward and the verti-

cal pipe will, in effect, have a covering.

Wire gauze may be used to cover the

opening.

.\nother style of vent is a long vertical

tube terminating at the top in a cap. This

cap may have various forms. The idea

is to cover the tube, but at the same time

provide side openings for the exit of air

and gases. These apertures may be

covered with wire gauze. The object

in using the gauze is to prevent fire from

traveling back down the vent tube to the

interior of the tank. Wire gauze is a

well-known means of preventing a flame

from passing.

The vent tube may be utilized as a

convenient place at which to instal a

gaging device for the purpose of deter-

mining at any moment the depth of oil

in the tank. .^ simple method of doing

this is as follows : A small pulley is

arranged at the top of the tube, beneath

the cover. It is set so that a wire or

thread run over the pulley and allowed

to hang vertical will have one strand in

the axis of the tube. The other strand

is to hang outside the tube where it is

accessible. .Another pulley may or may
not be needed for this. A suitable weight

is attached to the outer end. The in-

terior end of the wire is secured to a

float. This may be simply a sealed shell

of metal, of the shape of a sphere or

other convenient form. The weight of

the float is to be adjusted so that both

strands of wire will be kept taut as the

float rises and sinks with the varying

level of the oil in the tank. A moment's

thought will, perhaps, show that the

weight outside will vary its level so as to

keep exact pace with the changes of level

of the oil inside. Only, the weight will

shift in the opposite direction. By arrang-

ing a scale alongside of the exterior wire,

one will be providing a means of noting

the exact changes of level of the oil.

This device shows the depth of the oil

and when this has been ascertained, the

approximate total of oil then in the tank

may be calculated. Or, better yet, calcu-

lations may be made beforehand, show-

ing the amounts of oil corresponding, say,

to every 6 inches of depth. Tables which

may be used to determine the quantity

of oil corresponding to foot and inch

variations in level have been published

by R. T. Strohm for two sizes of tank.

The one table applies to a tank 8 feet in

diameter which has a length of 28 feet

;

the other, to a tank 9 feet in diameter

and 33 feet long. Both tanks are as-

sumed to lie in horizontal positions. See

pp. 100 and 101 of his "Oil Fuel for

Steam Boilers."

Mr. C. G. Hall, of the American Inter-

national Railway Fuel Association, is the

authority for the statement : "Oil can be

handled from tank cars to storage tanks

and thence to locomotives for about

0.005 cent per barrel, while the average

for handling coal runs about 5 cents per

ton." This statement was made before

the war ; so that perhaps both figures

would have to be increased when making

application to the present time. How-
ever, the ratio would probably remain

the same or else be still more unfavorable

to coal. In other words, according to

Mr. Hall, it appears that it costs at least

ten times as much to handle coal as oil.

This is an item that should be considered,

especially when the bare cost of the oil

appears to equal the bare cost of the coal.

As already suggested, elevated oil

tanks are properly constructed of two
materials—steel plate and concrete. The
following may be regarded as proper

thicknesses for the steel plates. If the

tank is of one-car size (6,000 gallons),

then 3/16 inch is about right for the

thickness of the steel shell. For two-car

tanks, the cylindrical shell may be given

the same thickness, but the heads may be

given a thickness of 5/16 inch. For a

three-car tank, the cylinder may have ',i

inch plates and the heads H inch.
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The piping connecting tanks and pumps

and the like will naturally be of steel.

It may be necessary', especially with cer-

tain oils, to give more than ordinary at-

tention to pipe joints. Three types of

joint have been recommended. (1) The

pipe ends are to be given a taper thread.

This means that the overall diameter of

the pipe at the threaded end will gently

increase from the very end as one goes

back. The thread with which this is

to co-act should also be tapered. This

is the Briggs pipe joint and is in gen-

eral use in the United States for pipe

connections. The object of the tapering

threads is to provide for absolute tight-

ness. A second method requires that

back nuts "be employed to reinforce the

sockets by aid of an interposed fibrous

ring." The third requires that the pipe

ends "be truly faced off exactly at right

angles to the axis of the threading" and

that "a compressible, but thin, washer of

soft metal or fibre" be "interposed be-

tween the ends of the abutting pipes.

pressures ; but it is weak to resist a pull.

Steel reinforcement is employed largely

for the purpose of correcting this defect

in this material. Crushing strains are

resisted by reinforced concrete in part by

the concrete itself and in part by the

steel ; but the pulling strains (i.e., strains

in tension) are resisted almost altogether

by the steel. Now, a tank buried in the

earth with the support of the soil under-

neath and all around the sides, is one

thing; the same tank set up on legs is

quite a different thing. The liquid con-

tents press down on the floor and press

horizontally, all around, against the sides.

There seems no good reason why the

elevated reinforced concrete tank for fuel

oil should not become quite common.

Similar tanks are in use for water—why
not for oil ? There is no trouble what-

ever in getting the proper strength. When
water tanks of wood staves are built, it

is common to use steel hoops to resist

the bursting pressure on the sides. This

bursting pressure is nothing at all at the

underground tanks. For the cases where

the oil is light, a treatment with fluor

silicate of magnesia is mentioned as more

effective than the silicate of soda.

Grate Shaker Shield.

There is in use on the locomotives of

the Delaware & Hudson Co. a very simple

DET.ATLS OF OR.\TE SH.AKER SHIELD

arrangement for covering the grate

shakers and openings at the back end of

the boiler and front of the deck, especially

L,R.-ilE SlIAKhR SHIELD SHOWING CI.OSKII .\Xn OPEN POSITION-

Such pipes meet together in the sockets

like artesian drive pipes." However, if

only the usual methods have been fol-

lowed and leaks develop, caulking may
prove a satisfactory remedy. In any case,

when a threaded joint is made, a pasty

material may be spread over the threads

as a means of making the joint very

tight. This pasty material should not

be anything that will dissolve in petro-

leum. A proper paste may be made by

mixing together suitable quantities of

glycerine and litharge powder.

Where concrete is to be used for the

construction of the tank itself, the latter

may have almost any shape desired. In

general, reinforced concrete will be

cheaper. The reason for this is that when

concrete is used without reinforcement,

it is usually necessary to employ it in

large amount. The wall thickness and

the floor thickness will be considerable.

If the tank is to be an elevated one, it

will be almost imperative to use rein-

forced concrete for still another reason.

Concrete is strong to resist crushing

top level of the water ; but it steadily in-

creases with the depth. With every foot

of depth the pressure becomes about 7

ounces greater per square inch. But fuel

oil is lighter than water ; so that the

pressure increases at a less rate—about

6 ounces per square inch per added foot

of depth. Similarly, the weight on the

floor of the tank will be less than the

same depth of water, its amount corre-

sponding to the side pressure at the

lowest level. So, then, with pressures

only 6/7 of those of water, there is no

reason why the elevated reinforced con-

crete tank for oil should present any real

problem in so far as the pressure question

goes.

There is, however, another matter

which has to be considered. Will the oil

penetrate the concrete? It is said in

effect that if the interior surface is

brushed over with a solution of silicate

of soda, there will be no trouble with the

heavier oils, assuming that the concrete

is a dense mixture. This satisfactory ex-

perience has, it seems, been realized with

the opening between the boiler and the

deck.

During the ordinary work of firing

more or less coal is spilled and much of it

finds its way through these openings to

the track. The object of the shield is to

prevent this waste. It consists of a plate

metal shield 3/32 in. thick shaped as

shown in the section and fitted with doors

over the levers for the shaker bars. These

doors are shown in the open and closed

positions in engravings.

When the doors are closed the shield

fits closely against the boiler head and

any coal falling upon it slides back and

lodges on the footplate, whence it can be

swept back into the tender or gathered up

on a shovel to be put in the furnace.

As will be seen it does not interfere at

all with the action of the door openers,

and the doors open wide enough to be

well out of the way when the grates are

to be shaken.

This design of coal saver can be made
for a comparatively small amount and

w\'\ have soon paid for itself.
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Snap Shots

BV THE WANDERER.

1 have often wondered how it could

happen on the X, Y, Z that the train

bulletin at a terminal would so often

have a train marked up on it as 10 or

15 minutes late, and that same train

would invariably roll in from 20 to 30

minutes behind time. It seemed strange

that it should always lose so much time

after the latest report. But 1 caught on

the other day. I was on an X, Y, Z train

that left a division terminal late. In a

run of 79.8 miles it made up 5 minutes.

It so happened that I got off at that

first stop and there was the usual bul-

letin of train 21, 10 minutes late. Now
I had l)ccn on that train 21 all night

and I knew that it had not been less than

20 minutes late for several hours. The

query is how and why that bulletin an-

nouncement of 10 minutes? What had

the despatchcr, the station agent, or the

railroad to gain by what must have been

a deliberate lie by some one ? Perhaps

the clamoring of an impatient public may

have been temporarily appeased, but the

recoil in ill-will because of the deception

is really worse than the direct shot. No
wonder that the sentiment of hostility to

the railroads is hard to appease when they

will not even tell the truth about the

punctuality of their trains. It is a little

thing, to be sure, but it is the accumulated

mass of these little things that is re-

sponsible for the demagogue and the

trouble it is possible for him to make.

gan. If the parts of a locomotive of

forty years ago broke they were strength-

ened by putting in more melal and mak-

nig them heavier, and often the strength-

ening was of such a character that

stresses were increased by the added

weight and the last condition of that

part was worse than the first. It took

many decades to develop the 1 section

side rod and many are the wrecked cabs

and mutilated men that the old slab rods

are responsible for. But some stresses

are difficult to calculate and still more

difficult to measure, though there are

many that do not fall into this class.

I was in a large car car shop last win-

ter that was cold, very cold, and things

were not moving very rapidly. It brought

forcibly to my mind the old idea of many

by-gone proprietors that a cold shop was

rather a good thing. Men were not dis-

posed to loiter if they were cold ; they

would hustle to keep warm and a big out-

put would be the result. These owners of

cold shops seem to forget the invariable

law of the corelation and conservation

of energy. In this case it is the man. He
is capable of developing a certain amount

of energy. If a large percentage of that

capability is expended in keeping warm,

by just that amount is a subtraction made

from his eflfectiveness. Remove this de-

mand upon him and the output is cor-

respondingly raised. In short the pro-

prietor has to pay for keeping his men
warm and it remains for him to decide

as to whether it is cheaper to do it with

coal or by human exertion.

When the Quebec bridge failed, thou-

sands of dollars were spent in testing full-

size girders and models in order to de-

termine actual as compared with calcu-

lated strength. But a rail, that's a simple

matter of a dispute between buyer and

seller. A case of Kaly did and Katy

didn't. "You made me put too much car-

bon in my steel and then used excessive

wheel loads," and, "If you would use

care in the manufacture the rails wouldn't

fail," with neither party knowing very

much as to what actually happens or is

likely to happen. Fortunately the spirit of

sc'entific investigation that is abroad is

making itself felt in this as in other mat-

ters and it is probable that before long

there will be some very definite knowledge

in existence as to what is occurring in the

track and to it, so that real reasons may
lie given for failures, instead of so many
that are to a certain extent surmises.

fireman spending most of his time reading

the technical papers and books treating

of his trade. The company furnish the

papers and forbid his reading novels and

the daily papers when on duty. They

give him Pocahontas coal to burn and

expect him to make himself efficient,

which he is. They, the company, say it

pays, and I guess it does, for of all the

cheap steam horse power I ever ran

across that was the cheapest. They say,

too, that it costs almost nothing to keep

things up to the standard, but it is al-

ways expensive to bring them up when

they are allowed to fall. As I write this

I am sitting in a foreman's office of a

big railroad machine shop. In a near-by

corner there is a steam pipe which is

making itself known by the loud hissing

and the clouds of steam that obscure the

corner, and I am wondering whether that

is an example of the economical opera-

tion of the road. It would cost a little

to stop a leak that has been clamoring

for days for repairs. If it typifies the

general run of work, then that road could

afford to pay a man a good big salary to

stop its little leaks.

It takes a long time for some people

to learn to stand an egg on end, and

all of this talk about bad rails, and brok-

en rails, and high carbon rails and the

mystery of breakages harks one back to

old-time construction before designing be-

Once in a while I happen across a model

plant and I went into the engine room
of such an one the other day. There

was a 1.000-horse power cross-compound

engine at work, with a steady hum and

click of its Corliss valves that was the

ideal of sleepy monotony. But the en-

gineer was worried, and he asked me to

put my ear against the lagging of the

low-pressure cylinder and listsen. I lis-

tened and heard the faint click of the pis-

ton rings at the end of the stroke, as they

evidently slipped the smallest fraction of

an inch at each reversal. Not much to

worry about, but it was all there was.

In the engine room there was not the

faintest suspicion of a leak, and from all

appearances the engine might have been

driven by electricity, air, or its own belt.

And that belt, broad and straight and

running as true as a die, evidently cut

from the center of the hide and no

stretch. It was the same in the boiler

room. There was the silence of death,

not a particle of steam escaping anywhere,

a pile of coal neatly run along the front,

no ashes, no smoke, no dirt, and the

I was in two foundries a short time

ago. They were not so very far apart,

were producing the same kind of goods,

employing the same class of labor, under

almost identical conditions. In each there

were elaborate facilities for toilet and

baths ; hot and cold shower and tub

baths, free to all, ample for all, but in

neither case was there any compulsion

as to their use. In one instance they were

utilized up to capacity, and the man was

an exception who did not have his bath

before going home. In the other the

accommodations were actually getting

dusty from disuse. There was, however,

one great apparent difference in the ap-

pointments. In the foundry where the

baths were used there were doors to the

rooms so that each man bathed in abso-

lute privacy. In the other the rooms

were simply stalls and open to public

gaze. A man at the bath was in full

view of his fellows. I wondered if that

was the reason for their lack of use. Pos-

sibly it might be worth while trying the

experiment of putting doors on the stalls,

for perhaps even a moulder's helper may
have some desire for a privacy at times

that is at least worth cultivating and

catering to.

Years ago in the days of light machines

and light cuts it was a matter of economy
on the part of the employer and pride on

the part of the blacksmith to forge close

to finished dimensions. Now it is so

much cheaper to pay for stock, cut it off

and waste it that close forging does not

pay, even in very, very many cases it

does not pay to forge at all, but rather

cut down from rolled stock. It is prob-

able that this has had a deteriorating
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influence on stock, for metal is not now
given the work that would improve it,

and the working down to low tempera-

tures is, at least, not always done, and

so the high finishing temperatures that

prevail leave the metal coarse grained

and everyone knew what to expect. But

everyone came to my friend just to see

what he would say, with the result that

in a season of depression he got all

the heavy work, rolled up his tonnage and

put the foundry on a paying basis, while

i;OSr\VICK-LYOX BKuN/l-. Wi.iRKS WAV.NESBURO. FA.

Bostwick-Lyon Bronze Works.
Among the enterprising firms that are

rapidly increasing their output and ex-

tending their facilities the Bostwick-Lyon

Bronze Company, \\'aynesboro, Pa., is

bidding fair to continue its progressive

career of e.xpansion. The company has

already earned an enviable reputation in

the specialties for which it has become

noted. These include lead-lined journal

bearings, and all kinds of brass castings

for freight and passenger cars, as well as

a general variety of brass castings for

steam locomotives.

The capacity at present is over 60,000

lbs. daily, and new machines are being

added to the plant which will enable a

larger possible output in the near future.

All the bearings and castings manufac-

tured in the company's works are manu-
factured on special molding machines, so

that the castings are absolutelj' true to

pattern.

The accompanying illustrations show
front and rear views of the plant, which

extends to 450 ft. in length by 150 ft.

in width. The president of the company,

W. S. Bostwick, was formerly connected

with the Magnus Company. C. A. Lyon
if secretary and treasurer.

and not as strong as it might be. Still,

on the other hand, the improved qual-

ities of the modern steels more than com-

pensate for this, leaving a net gain to

the user.

Apropos of shopwork, it so happens

to have been my good fortune to have

wandered about a bit and to have in-

cidentally picked up an idea or two of

more or less value. And in this wan-

dering I have often been struck by the

absence of information as to details of

costs, especially in foundry work. Us-

ually foundry costs are lumped in at so

much a pound and the owner finds him-

self charging to costs the same rate for

stove plates and base or rubbing plates

where one may weigh pounds to the

other's tons. They don't cost the same

and every foundrv- man knows it, but he

doesn't know how to differentiate, so

everything goes together as "hounds and

greyhounds, mongrels, spaniels, curs arc

yclept all by the name of dogs." .-\n

engineer was telling me of his experience

in this matter where by the introduction

of an exceedingly simple method of ac-

counting he was able within twenty

minutes of the weighing of a pouring to

put a cost price on every individual

casting in a large job shop foundry,

and that with no extra expense for cler-

ical labor. The result was somewhat
curious, however, in that he gained the

reputation of being erratic, if not crazy.

By basing his prices on his costs his

quotations would range from VA to IS

cents per pound, while his competitor
across the way stuck to one steady figure.

the light stuff, in which there was no Danger in Open Switches.

money, went elsewhere. He was quite The Pennsylvania Department of Labor
willing to accept the reputation with the and Industry has called special attention

work, and let people say: ''Well, that to the increased number of deaths as a

REAR VIEW OF HOSTWICK-LYON BRONZE CO.MP.\NV'.S PLANT

mar. Blank is certainly crazy, for he
quotes all over the lot; you may get a

bargain and he may try to rob you, but

its worth asking as to what he will do."

I wonder how many railroad foundrymcn
who charge themselves the same prices

for cylinders, oil boxes, brakeshoes and
center plates have any idea as to what
they actually cost. Do you ?

result of shock by employees coming in

contact with charged electrical equip-

ment. Unprotected open switches seems

to be by far the greatest danger. The
enclosed switch with all "live" parts cov-

ered up and the cover grounded is the

only safe kind of an electric switch

which should be permissible with danger-
ous voltages in any establishment.
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The Sclilack's System of Locomotive Force Feed

Lubrication

At the recent exhibit of the J<ailway

Supply Manufacturers' Association at the

first annual convention of the American

Railroad Association, Section III, Me-

chanical, held at Atlantic City, N. J.,

amouK other recently introduced devices

the Schlacks system of locomotive force

feed lubrication attracted unusual atten-

tion. The merits of the device are already

well known, as nearly 1,000 locomotives

are equipped with it, and the reports of its

effectiveness and reliability are of the

most gratifying kind. The fact that it re-

quires no kind of attention is in itself

its most outstanding and valuable feature,

h is a well-known fact that the locomo-

tive engineer has already more than

enough minor details to attend to. There

is a limit to mental as well as to physical

activity, and the perfected self-acting,

self-sustaining lubricator is an important

step in the right direction, and it would

be a gratifying relief if more of the intri-

cate mechanism of the modern high-

powered locomotive were equally self-

controlling.

As we have already noted in our

pages, the lubricator lever is operated by

a link connected to an extension on the

combination lever of the locomotive valve

gear. This link actuates a ratchet that

turns a cam shaft in a reservoir that holds

about eight pints of oil. The stroke shaft,

moved by a vigorously constructed cam,

carries two pumps, one for each right and

left steam pipe, so arranged that they de-

liver a constant and e.xact supply of oil

from the reservoir into the steam at every

revolution of the drivers. The reservoir

is attached to the back head of the valve

chamber. The length of the lubricator

lever that controls the amount of oil de-

livered is determined by a formula based

on the valve travel, at the average run-

ning cut-off, and the diameter and stroke

of the cylinders.

This is not all. At the delivery end of

each oil pipe leading into the steam pipes

there is a diaphragm check valve screwed

into the steam pipe of the locomotive.

This maintains a constant oil pipe pres-

sure in excess of the maximum working

steam pressure, irrespective of any steam

pipe pressure fluctuations. This insures a

constant and equal supply of oil entering

the steam at the same instant that a drop

of oil is injected into the oil pipe by the

pump. On stopping the locomotive the

oil in the pipe remains trapped between

the reservoir and the diaphragm check

valve, so that when the locomotive is

. again set in motion the supply of oil com-

mences immediately. Even should the

locomotive remain idle for many days the

oil remains in the pipe ready for service

at the first movement of the wheels. This

is of real value, not only because it is

not necessary to start any kind of lubri-

cation some time in advance of starting

the locomotive, but also because of the

assurance that the lubrication begins au-

tomatically with the movement of the

engine, and it is not to be expected that

it is within the range of mere manual ex-

perience to gauge the exact time at which

n lubricator should be started, as the

starting moment may not be exactly

known in advance, and the incidental loss

THE SCI1I..\CK'S LOCOMOTIVE
I.UHKICATOR

cither by starting the lubrjpator too soon

or too late is entirely avoided by the use

of the device referred to. As is well

known, any excessive oil when carbonized

changes from a lubricant to an adhesive

abrasive, causing increasing wear of mov-

ing parts and sticking of packing rings as

well as clogging of ports and exhaust

nozzle. It also causes difficulty of remov-

ing valves, and often reduces cylinder

clearance so as to make dangerous any

lengthening or shortening of the main

rods, because of the liability of the piston

knocking out a cylinder head.

As to the calculation of amount of oil

used in different kinds of service it may

be briefly stated that if a passenger loco-

motive, with 75-in. drivers, receives five

drops of oil per minute per cylinder, while

running 60 miles per hour, and, if a freight

locomotive, with 63-in. drivers, receives

four drops of oil per minute per cylinder

while running 40 miles per hour ; they

both receive one drop -of oil every fifty-

ihird revolution, and they both make 106

\alve and piston strokes, depending for

lubrication on the oil received on the first

two strikes. The extent of the error in

thus lubricating both locomotives is ap-

preciated when one realizes that the

freight locomotive, with 20 per cent more

valve and cylinder area to lubricate, is

given the same amount of oil.

The improved system injects an amount

of oil in proportion to the valve and pis-

ton travel area, at every revolution of the

drivers, resulting in perfect lubrication

with a greatly reduced total amount of

oil consumed per trip, besides rendering

it inadvisable to use valve stem and piston

rod oil or swab-cups. It has been re-

peatedly shown that a hundred miles to

the pint of oil and a hundred thousand

miles to the set of cylinder packing rings

can be made with the system on modern

lieavy superheated passenger engines with

records proportionate to the diameter and

stroke of the cylinders and the diameter

of the driving wheels.

It may be added that the oil in the

leservoir is kept at a practically constant

temperature by a thermostat controlling a

?team supply through a small pipe against

ihe boiler under the lagging from the

fountain in the cab. Extra feeds to the

cylinders are not necessary. Oil is in-

jected into the steam pipe sufficiently back

of the valve to permit the oil to be thor-

oughly mixed in the steam, so that if a

little steam is used in drifting the same

oil impregnated steam that lubricates the

valves also lubricates the cylinders. It

will thus be seen that in addition to its

efficiency in meeting the requirements of

the service the device requires no atten-

tion from the engine men further than

refilling the reservoir, and in point of

economy it has the crowning advantage

of lubricating per unit of work done, and

not per unit of time.

Electrification of Belgian Railways.

The electrification of portions of the

Belgian railways has been approved by

the Belgian government, and several ex-

pert electrical engineers have been in-

structed to submit plans for the electrifi-

cation of the line between Brussels and

Antwerp, and Brussels-Luxembourg, to

be followed immediately with plans for

an electric line between Brussels and

Ostend. Work will be commenced in

1920. The current will be supplied from

overhead wires on the third-rail system.
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Filling Cavities and Putting on Parts by the

Oxy-Acetylene Process

The oxy-acetyiene procedure enables

o«e to add metal at points where it may
be needed. The torch may, in fact, be

called with some propriety a "putting on

tool," because it may be used, contrary

to most tools, with the purpose of put-

ting on additional metal.

There is perhaps no way in which a

torch may be used in railway shops that

is more useful than this. For example,

a blow hole is discovered in a casting.

The casting may be new or it may be old

^the blow hole does not add to its value.

In fact a blow hole may constitute, at

times, a big reason why the whole cast-

ing may need to be scrapped. This may
be exceedingly expensive. For example,

here is a new casting right from the

foundrj'. It appears to be all right. It

is put under the planer and faced off,

say, on two opposite sides. Xext it is

taken, say, to the turning lathe and a con-

siderable amount of work is put upon

it. Then, it may be, it is put in a drill

press. After a lot of holes have been

drilled, the workman suddenly finds he

has struck a big blow hole and reports

to the superintendent. What is now to

be done ? The casting can't be used with

a big defect in a face. Nevertheless, a

good deal of money will be lost, if it

has to go to the scrap pile. The cost of

producing the casting and the cost of

the planer, lathe and drill work will all

be lost. Besides, time may be pressing.

The casting may be needed at once. Take

another case. Here is an old steel shaft.

It is proposed to change its diameter and

alter a number of things, and then use

it in the reconstruction of a disabled lo-

comotive. Suppose, now, that a good

deal of the proposed machine work has

already been done, when suddenly the

lathe tool opens up a hidden cavity.

Money and time will be lost, if the work

has to be scrapped.

The oxy-acetylene process often comes

in and solves problems such as these.

Blow holes and other cavities and de-

pressions may often be filled satisfactor-

ily. At other times, the results will not

answer. Let me explain. The process is

perfectly competent to fill up a big or a

little cavity, if the workman can get at il.

In general, then, there is no trouble about

filling a hole with metal. However, it is

doubtful if the metal put into the cavity

is quite as perfect as that which sur-

rounds it. There are cases, very many of

them, too, where it will not be necessary

that the filled-in spot shall have all the

strength of the surrounding metal : a solid

filling of good material will be sufficient.

In such cases, the process will be invalu-

By J. F. Springer

able. There are other cases, however,

where the cavity is located at some vital

spot w-here the utmost strength and qual-

ity are required. Under such circum-

stances, it will hardly be wise to do any-

thing else than send the casting to the

scrap pile, and start again. Probably, the

majoritj- of cases are of the former va-

riety. Let us use the process to get us

out of our troubles in these and forget

the others.

The lirst thing to do about a cavity in

a casting is to get rid of all unsound

metal near by and clean out the hole.

The cold chisel will be useful in both

cases. Let everything unsound be chipped

away and let the interior of the hole be

cut all over the surface for the purpose

of exposing absolutely fresh metal. Some-
times, the sand blast may be used, either

to do all or a part of the work. The tools

to use will suggest themselves by the

character of the job.

Once the hole is thoroughly clean and

all unsound metal removed, the work
becomes identical with an ordinary weld-

ing operation. That is, the walls of the

hole must, spot by spot, be brought to the

melting point. New metal in the molten

state is mingled with the old. That is,

a little of the new is added to a little of

the old. But always the rule is to be re-

membered that both old and new must be

molten at the time when the one is

dropped onto the other. Similarly, as the

hole is filled and new is added to new

—

this is also done little by little, and the

rule is to be kept in mind that the metal

in place must be molten as well as that

which melts from the rod. If these di-

rections are carried out precisely, the cav-

ity may be expected not only to disappear,

but the new lump to be perfectly united

to the old and without weak places within

itself.

If the casting is of gray iron, Norway
iron or an American equivalent may be

used as filling material. However, if the

work is to be machined later on, across

the cavity and its filling, it will perhaps be

better to go to more trouble. The reason

is this. It is the silicon that is mainly

responsible for gray cast iron being soft

and capable of being cut on the lathe.

It is thought that the excessively high

temperature of the oxy-acelylene torch

burns out more or less of the silicon when
the casting of gray iron is being welded.

Consequently, if one used merely pure

iron to fill up a cavity, this would not put

silicon back into the walls of the hole.

The.se walls might therefore be films of

while iron. If trouble is found to result

from using pure iron as a filling material

—that is, if there is difiiculty in machin-
ing because of hard flakes or films in the

walls of the cavity—then one remedy is

to use a special gray cast iron for the fill-

ing material. The bars of gray cast iron

are to contain more silicon than is usual,

in order to have enough for themselves
and some to spare for the walls of the

hole. In a great many cases, however,
pure iron will doubtless prove quite satis-

factory.

The casting may be of steel. In this

case, pure iron is a filling material that

may be expected to give pretty good re-

sults. It seems better, however, to use
precisely the same material as the work,
if possible. That is, the filling may come
from bits chipped off of the casting itself

or be secured otherwise. Cast iron may
be used as a filling material, but if ma-
chining is to be done afterwards, it will

be well that this cast iron shall contain
an excess of silicon, to compensate for

loss during the filling operation. A few
drops of copper are understood to make
a steel weld flow, but also to introduce
excessive hardness.

The railroad shop may have to deal

with work where a knob or other part

is missing. This will oftener occur with
castings, perhaps, than with any other
work. In such cases, it frequently hap-
pens that the part can be replaced with
the aid of the oxy-acelyleiie torch. That
is, the torch may be employed as a "put-

ting on" tool. However, this procedure is

to be used with caution.

The reason is principally this. The part

may be built up and the subsequent fin-

ishing to shape may be done in good
style, but the metal in this new part may
lack the high degrees of quality possessed
by the work itself. Thus, a gear tooth

that has been broken off and destroyed
may be replaced by building up a new-

one in the rough and then chiseling and
filling it to exact size. But, the capability

of this tooth to resist everything one of

the other teeth is able to resist may be
lacking. It will be well, however, not to

be too rash. It may very well be that the

new tooth is :;mply strong enough to

perform all the duties it is expected to

perform. In such cases, one will often

choose to use the oxy-acelylene procedure
and build up a new tooth rather than

wait for a new gear wheel from some
distant point.

I wish to say a word of caution, but I

do not want to give the impression that

the "putting on" process is generally use-

less. Not at all. A decision must be

reached, at the time, whether to use it or

not. If full quality and full strength are
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needed, then do not use the oxy-acctylene

procedure. But, if some considerable

abatement on strength and quality is per-

missible, the process may cover the mat-

ter very acceptably.

The part that is to be. built up may be

a knob, a lever handle, a boss, a lug, a

gear tooth, or the like. Whether the main

body is of cast material or not, the first

thing is to prepare the surface by chip-

ping, filing, grinding, or otherwise. The

object is to get a surface showing fresh

clean metal. The torch is now applied at

the point of beginning, and the surface at

that spot brought to the melting point.

New mcial from the rod is now melted

onto the molten metal of the work. Here,

as almost always, the rule is that melted

metal is added to melted metal. The
whole surface is gone over and new metal

added. Then a second layer of new metal

is put on and on this a third and so on.

But, always, it is to be molten metal to

molten metal. The part is gradually built

up. Naturally, it will be a rather rough

affair. It is now to be brought to size.

Whether it will be simpler to use hand

tools or power-driven machine tools will

depend upon the case in hand. A wise

operator will have the finishing in mind

when building up the part. The kind of

metal to use will be open to his choice.

It will not always be necessary, even that

the added part shall be identical or ap-

proximately identical with the main body

of the work. With proper care, however,

the new part may be made as good as the

rest of the metal.

In railroad work, it may happen that a

welding repair will have to be carried out

inside of a casing of some kind. That is,

it may be necessary as a first operation to

cut away a part of the case in order to

expose the job. In such cases, the part

cut away will ordinarily be replaced with

the aid of the torch. The metal may be

cut away with the cold chisel or other-

wise. Naturally, one will so locate the

cut and give it such form as to facilitate

the subsequent process of putting the

piece back again.

Double-Ported Piston Valve

Human Efficiency.

Efficiency is the relation existing be-

tween the total units of expended energy

and the amount turned into useful work.

The competent man achieves in a given

time a greater total of useful work than

the inefficient. The energj- expended by

each in a working day does not differ

very materially, but the effect of their

application does, and herein lies the di-

vergence. It is training and skill which

increase the ratio of the useful to the

total. In a highly-trained individual there

is neither fumbling nor waste effort

—

every movement counts. He sifts the ac-

tions which matter from those which are

wasted, and thereby spares himself use-

less effort.

The Allen, or trick valve as it is known
in Europe, has long been considered as

one of the most efficient means for increas-

ing the capacity of plain slide valve en-

gines because it doubles the port opening,

thus enabling the steam to gain quick

and free access to the cylinder and raise

the initial pressure up to that of the

boiler.

There have been some difficulties in the

way of doing this with piston valves be-

cause of the necessity for a special cylin-

der construction. It will be remembered
that the double-ported valve can be used

on the plain slide valve enfeine with no
other change than cutting away the valve

seat so that steam can enter the valve

when it overtravels the seat.

A piston valve with the .Allen ports has

been • designed for the standard locomo-

tives, and is illustrated in the accompany-

ways open to the exhaust through the

hollow central portion of the valve G.

The exhaust passages from the steam

chest, it being understood, lead off from

ends of the valve.

The cylinder has a double-ported con-

nection with the steam chest, as shown

in the engraving. Here the valve is shown
moved from its central position, so that

steam is being admitted through the port

H from the steam space at the centre of

the valve. .At the same time the steam

is admitted to the connecting port I from

the auxiliary space D to the port I, which

unites with H and enters the cylinder

at K.

At the same time the valve, at the op-

posite end of the cylinder, has uncovered

the ports I and H, and the steam is

escaping, as indicated by the arrow, out

and into the exhaust spaces at the end

A DOUBLE-PORTED PISTON VALVE

ing engraving. The simplest form of pis-

ton valve is a spool with a set of packing

rings at each end which correspond to

the lips of a plain slide valve. With this,

as with the plain slide valve, there is but

one port opening in the valve seat for

each end of the cylinder and the double

opening is obtained with the Allen valve

by carrying the steam from one end of

the steam chest to the steam port at the

other through the valve itself.

The double-ported piston valve is more
complicated and requires a special ar-

rangement of the cylinder ports for its

use.

In the first place it carries three sets of

packing rings at each end, or six sets in

all, and there is a double port in the

steam chest leading to the cylinder. The
sets designated A are the main packing

rings, and serve to open and close the

ports as they travel over them. The sets

marked B are to separate the steam from
the exhaust cavity in the valve. The
valve shown is for inside admission, and
steam is always present in the space C.

From C the steam also always has free

access, through the passages E, to the

space D.

The spaces F correspond to the D space

in the ordinary slide valve, and are al-

01 the steam chest. Thus a double width
of port opening is obtained'.

The Alaska Railroad.

The Alaska Railroad is now nearly

completed, and traffic is maintained over

more than three-fourths of the line from
Seward to Fairbanks, a distance of 471

miles. Seward is an ice-free port.

Branches bring the total mileage to over

550. An extensive territory rich in min-
ing and farming is being opened up.

Two coal fields containing vast areas of

high-grade bituminous coal will be a great

acquisition to the Pacific Coast, which is

lacking in coal. Extensive lignite fields

also will supply the interior country with

fuel for industrial and domestic purposes,

displacing wood, which has been rapidly

disappearing from around the more set-

tled districts. The opening of the road

will be of incalculable benefit to settlers

in Alaska and doubtless will induce a

large influx of new settlers.

The Macleod Company.
The Macleod Company. Cincinnati, 0.,

has issued a new descriptive catalogue

of their Buckeye line of weed burners,

ground thawers, heating torches, and sim-

ilar specialties manufactured bv them.



August. 1919 RAILWAY AND LOCOMOTIVE EN-GINEERING 235

Mallet Articulated Locomotive for Pennsylvania

Lines West
The Baldwin Locomotive Works have

recently delivered ten Mallet locomotives

of the 0-8-8-0 tjpe to the Pennsylvania

Lines west of Pittsburgh. They are in-

tended for hea\'y pusher and hump yard

service, and are designed to develop a

tractive effort of 100.000 pounds, which

is indicative of the severe conditions that

they are designed to meet. The maxi-

mum grade in the hump yards on the

Pennsylvania Lines is 3'y2 per cent, but

these new Mallets are designed to work
on grades as steep as 5 per cent and on

eighteen degree curves.

They differ somewhat from the stan-

dards of the Pennsylvania railroad, and

where that difference occurs they fol-

low the standards of the builders.

Among these differences is the use of

a conical wagon-top boiler with a radial-

stayed firebox instead of the Belpaire.

At the front end of the crown sheet there

are three rows of Baldwin expansion

stays, and the arch is supported on five

tubes. The dome is ver\- low and the

pension hanger so that the curve of

motion of the upper end of the latter

is reversed from that of the link, while

at the rear the center of the reversing

arm is ahead of the hanger so that the

motion of its upper end lines in the same

direction and partially parallel to the

curve of the link, a condition that necessi-

tates a change in the adjustment of the

two gears in order to produce an equali-

zation of the cut-off.

The steam distribution to all cylinders

is controlled by piston valves 14 inches

in diameter, and the Simplex intercept-

ing valve is used, with an auxiliary high-

pressure exhaust direct to the stack.

Heat-treated steel is used for the

crankpins, connecting the side rods and

driving axles. The latter being hollow

bored. All of the driving wheels carry

flanged tires.

The equalization of the rear group

of wheels is continuous' on each side of

the locomotive. In the front group the

^prings of the leading wheels are cross

cast steel frame, and the tank is so de-

signed that a water scoop can be subse-

quently applied, if desired. It is of the

eight wheel type, with a capacit>- of 10,000

gallons of water, and 20 tons of fuel.

The table contains the leading particu-

lars of these locomotives, and shows

'.hem to be among the largest and heavi-

est of their type thus far built.

Gauge, 4 ft. 8J^ ins. Cylinders, 26

ins. and 40 ins. x 28 ins. Valves, piston,

14 ins. diam.

Boiler—Tjpe, conical. Diameter, 88J-^

ins. ; thickness of sheets, 1 in. and 1 1/16

ins. ; working pressure, 225 lbs. ; fuel, soft

coal ; staying, radial.

Fire Box—Material, steel ; length,

144;-^ ins. ; width, 96>4 ins. ; depth, front,

87}4 ins.; depth, back, 68^^ ins.; thick-

ness of sheets, sides, rg in. ; thickness of

sheets, back, f^ in. ; thickness of sheets,

crown, }i in.; thickness of sheets, tube,

•>s in-

Water Space.—Front, 6 ins. ; sides, Ayi

ins. : back. 4Vi ins.

;.;.'i:.l:.: kcco tvie lulumuti\l

feed water is delivered in at the top of

the boiler. A working pressure of 225

pounds per square inch reaches about the

upper limit of present-day practice in

locomotive work. The locomotive is

fired with a Duplex stoker. The throt-

tle is fitted with an auxiliary drifting

valve.

The high tractive effort is obtained

partly by the small diameter (51 inches)

of the driving wheels, and this has ne-

cessitated the placing of the low-pressure

cylinders at a slight angle of 1 in 35 in

order to secure a sufficient clearance

above the top of the rail.

The Walschaerts valve motion, operated

by the Ragonnet type B reverse gear, is

used for both high and low-pressure sys-

tems. A close examination of the illus-

tration will show, however, that the

method of radius bar suspension for the

two gears is different. At the front the

reversing shaft pivoted back of the sus-

LH£ I'E.\.VSVLV.\Xi.\ LI.XES. r..\I.U\VI.\ I.l)C(J.\10TI\ E WORKS. BUILDERS

equalized, while those of the remaining

three pairs of wheels are equalized on

each side.

In accordance with recent Pennsylvania

practice the cab is comparatively short,

but there is plenty of room. The steam

turret is set immediately in front of the

cab and the connections are led back

into it.

Sand boxes are located just ahead of

the cab and back of the smokebox, from

which pipes are so led that sand can be

delivered at the front or rear of each

proup of wheels.

The height of the boiler is such that

there is insufficient clearance on top of

it for a bell which was, therefore, placed

on a bracket occupying the place of the

usual headlight bracket at the front of the

smokebox while the headlight is set on a

bracket beneath it and located at about

the center line of the boiler.

The tender is built with a one-piece,

Tubes.—Diameter, S'/i ins. and Zyi

ins. ; material, steel ; thickness. S'/i ins.,

0.148 in, 2y2 ins., 0.120 in.; number, 5^
ins,, 52; 2'/, ins.. 209; length. 22 ft.

Heating Surface—Fire box, 273 sq. ft.;

combustion chamber, 76 sq. ft. ; tubes,

4639 sq. ft.; firebrick tubes, 42 sq. ft.;

total, 5030 sq. ft.; superheater, 1406 sq.

ft. ; grate area. 96.3 sq. ft.

Driving Wheels.—Diameter, outside. 51

ins. ; center 44 ins. Journal, main, lOyi

ins. X 14 ins. ; others. 10 ins. x 14 ins.

Wheel Base.—Driving, 40 ft. VA ins.;

rigid, 14 ft. 9 ins.; total engine, 40 ft. V/i

ins.; total engine and tender, 78 ft. S'A

ins.

Weight.—On driving wheels, 458,140

lbs.; total engine, 458.140 lbs.; total en-

gine and tender, about 650.000 lbs.

Tender.—Wheels, nnmlier, 8; wheels,

diameter, 33 ins. ;
journals, 6 ins. x 11

ins.; tank capacity, 10,000 gals.; fuel, 20
tons ; service, pusher, freight.
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Improved Piston Rod Lubricator and Packing

The Q & C Company have recently de-

veloped a new form of piston rod lubri-

cator and packing that is exceedingly

simple and efficient and does away with

every possibility of the packing- being

pinched down on the rod by an over-

exertion on the wrench handle in screwing

up or fasii-ning the gland.

The lubricator shoe rests in a retainer

boiled 10 the face of the gland, and fits

loosely in the retainer, having about one-

eighth inch play all around so tliat i:

rests on the rod and is free to adapt itself

to anv moviinent of the latter. If '- 'Hirl

DETAILS OF & C PISTON' ROD I.UDRICATOR AND
PACKING

with curled moss to hold the lubricant.

Curled moss is used for this purpose for

several reasons : it will not pack down
and become bedded in the bottom of the

lubricator and thus obstruct the flow of

the oil. nor will it be drawn out through

the oil hole in the bottom of the lubri-

cator and, by getting caught by the piston

rod, be drawn beneath the packing and

thus cause heating as waste would be apt

to do. .And finally the capillary action is

sufficient to draw the oil up from the

pockets at the side of the lubricator to

the oil hole at the center, through which

it can flow down to the rod. Thus, from

a purely theoretical standpoint it ought to

be an efficient lubricator and its work in

service shows that it is. It has demon-
strated its abilit)- to make from 30,000 to

SO,(XX) miles before it becomes necessary

to renew the rings.

It is estimated that the lubricator shoe

will ordinarily last about two years, and
that the holder with ordinary care should

last the life of the locomotive.

While the lubricator can be used with

any form of gland or packing, it is asso-

ciated with the packing shown in the en-

graving and made by the same company.
The peculiarity of this packing is that

it is held tight against the rod by steam
pressure, and the spring shown at the back
serves only to hold the parts in place.

The cylinder head is bored out to take

the outside diameter of the packing and
of s'lfficient depth.

All parts of the packing are made in

two pieces with the exception of the re-

taining sleeve C. This is made in one

piece and, in order to put it in place, the

piston rod must be taken out of the cross-

head, ll is turned to slip easily into the

cylinder head and bored out to take the

packing pans proper, that is, the retaining

sleeve bushing IJ, the packing ring E, the

packing shoe E-1, and the back packing

ring K.

These three sets of rings are made in

sections. The parts D and F, are made
11 lu.i pieces each, and when the parts

are brought together

ihey can be entered in

the sleeve and fit loose-

ly on the rod. The
parts E and E-1 are in

two pieces each so that

the four pieces are uses

to form the complete

ring. The joints of the

three sets of rings are

made to break with each

other so that there is no

longitudinal leakage oi

the steam.

The spring stop G
has a bevel face bearing

against F so that the

latter is prevented from

lifting from the rod. The

spring H has a tension merely sufficient to

hold the parts in place and prevent longi-

tudinal movement under the action of the

piston rod. The outward thrust of the

spring passed through the rings to D
which is held by its lip bearing against

those surfaces forces the parts against the

rods and makes a light joint. But the in-

stant the Ihrotilc is closed ihe pressure is

relieved and ihe engine drifts wiihoui any

pressure being exerted on the rod. So

that the packing is purely steam actuated

wilhout the spring having any infiuence

on the actual lightening of the parts.

Leakage past the gland is prevented by

a copper wire ring packing that is inserted

between ihe gland and the cylinder head

as shown.

Thus no exertion on the tightening

wrench can have any effect on the pack-

ing, which is free to act under the influ-

ence of the steam as it is designed to do.

A Turntable Extension.

One of the objections that is sometimes

raised to the purchase of heavier locomo-

tives than those in service is that they will

be too long to be handled on existing

turntables. This objection was met tem-

porarily a few years ago, by J. J. Con-

nelly, the superintendent of motive power

of the Duluth, South Shore & .Atlantic

Ry., who designed an exceedingly simple

method of turntable extension by which

locomotives, with wheel bases longer than

the table, could be turned. It consists of

two heavy bars, drawn to a tapering edge

at one end, that are laid on top of the

rails with the taper end towards the cen-

ter of the table. They each have a lug

extending down on the inside that lips be-

neath the head of the rail. These bars

are held out by cross connections that are

pinned in place so that the whole forms a

rigid overhang beyond the ends of the

turntable rails.

The locomotive is backed on from the

A TURNTABLE EXTENSION

the shoulder turned on the inner face of

C. And C has a bearing against the

gland.

Steam enters the packing chamber from

the cylinder and circulates freely over the

rings, bushing and sleeve. Of course it

has the same access to the space between

these parts and the piston rod. But as the

outer surfaces of the rings are greater

than the inner, the excess of pressure on

side farthest from that at which the con-

nection is attached and the rear truck of

the lender is run up and out on the ex-

tension. With the tender light, the en-

gine balances when the tender truck is

on the extension and the front truck

wheels of the engine are back about six

inches from the end of the table, when it

can be turned without any difficulty and

the engine run off front end first.
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Canada's Fuel Problem.

The Canadian Enquirer stated that of-

ficials of the government of Canada, such

as those in the Geological Survey, De-

partment of Mines, the Commission of

Conservation, and other organizations,

have knowledge of existing conditions

and of practical means by which much

of the fuel stress may be relieved To

carry out these measures of relief and

to place Canada in a reasonably inde-

pendent position with respect to fuel will

take time; but there is no doubt that

if matters are dealt with in a broad

statesmanlike manner, and the necessary

encouragement of financial and other as-

sistance is given to those who are com-

petent, Canada will, at a minimum of ef-

fort and expense, be relieved of a menace

with respect to her coal supply which

threatens not only her economic life, but

the well-being of a large proportion of

her citizens.

By co-ordinated efforts by communities,

savings may be effected by staggering the

hours of closing of factories, by the adop-

tion of the skip-stop system for street

railways, by daylight-saving legislation,

by the enactment and enforcement of wise

laws, designed to eliminate the wastes re-

sulting from the smoke nuisance.

In manufacturnig establishments, sav-

- will be effected by the more efficient

"f light and power, by the elimination

'1 uneconomical plants and processes by

the installation of means to use more

ii iiiomical fuel for direct heating, by the

-titution wherever possible of hydro-

ric for steam-developed power, and

-landardization.

> the electrification of steam railways,

: ially if operated by hydro-developed

'r, enormous savings in fuel consump-

1 may be made by the reduction of the

amount of coal to be hauled, by the sav-

ing of energy resulting from the regen-

eration of electricity by improved methods

of braking, by the reduction of the num-
ber of buildings and divisional points due

to the greater radius of action of electric

locomotives, and where fuel-power is em-
ployed, by its economical production in

large, modern, generating stations. Can-

ada is looking ahead to great development

in the near future in the electrification

of steam railways.

In all such efforts to attain the efficiency

possible by intelligent saving and co-

ordination. Canada may be relied upon

not to fall short of her privileges. Rec-

ognizing that the days of the widespread

use of anthracite are numbered, her

bitum'nous coals and lignites will be sub-

jected to by-product and other manufac-
turing processes with the object of pro-

ducing a satisfactory and clean-burning

fuel. Canada does not desire to ignore

the march of progress in these fuel prob-

lems, nor will she be backward in effect-

ing economies for the prevention of nced-
' s fuel and power wastes.

Exports of Steam Locomotives.

Each month of the present year shows

a steady increase in the number of steam

locomotives exported from the United

States to foreign countries, and indica-

tions point to a continuation of this

gradual increase by reason of the orders

already on hand and the prospective out-

look is of the most encouraging kind.

The report furnished by the Bureau of

Foreign and Domestic Commerce for

May. 1919, is as follows

:

Countries. Number. Dollars.

France 4 189,800

Italy 45 2,11S,000

Canada 4 40,656

Costa Rica 14 796,600

Guatemala 1 2,100

Mexico 2 20,188

Cuba 1 23,700

Dominican Republic... 1 16,900

Brazil 4 157,000

Chile 1 18,650

China 3 107,257

Rissia in Asia 11 495,000

Philippine Islands .... 2 6,500

Belgian Kongo 4 51,200

Total 97 4.040,551

ment has officially sanctioned the General

Foremen's convention. The car foremen

and other railway shop mechanical men

are being invited. There is an active de-

mand for exhibit spaces, the charges for

which, as usual, are $25.00 for single

space, 6 ft. by 6 ft. Double space, 6 ft. by

12 ft., $40.00. This space charge is

the Supply Association's source of secur-

ing funds to meet the contingent expenses

incident to this convention. Allotments of

space may be secured by communicating

with Harlow A. Vamey, Secretary and

Treasurer, 314 McCormick Building,

Chicago.

Fast Runs.
It is generally admitted that as manu-

facturers appear to have reached a limit

as to the strength of rails, the increase

of weight of rolling stock has tended to

restrict speeds. The Pennsylvania limits

the speed of its passenger trains to 70

miles an hour in general, with lower lim-

its in certain localities, and the Baltimore

& Ohio has limits of about 60 miles per

hour. The following are among the lead-

ing schedules regularly maintained:

Philadelphia & Reading, Camden, N. J.,

to Atlantic City, N. J., 55.5 miles; aver-

age speed per hour, 60.6 miles. Phila-

delphia to Jersey City, 90.2 miles, average

speed per hour, 55.2 miles. Pennsylvania,

North Philadelphia to Harrisburg, 103.9

miles, average speed per hour, 50.9 miles.

New York to Chicago, 908.7 miles, aver-

age speed per hour, 45.4 miles. New
York Central, New York to Chicago, 976

miles, average speed jier hour, 48.8 miles.

The diameter of driving wheels is usually

not less than tlip maximum speed in miles

per hour.

Canadian Engineering Standards Asso-

ciation.

The Canadian Engineering Standards

Association has recently been incorpo-

rated, with head office at Montreal. The

chief objects of the association are to co-

ordinate the efforts of producers and

users for the improvement and standard-

ization of engineering materials, and to

prepare and promote the general adop-

tion of standards in connection with en-

gineering structures, materials and other

matters and things, and from time to time

to revise, alter and amend the same. The
following distinguished professional men
are listed as the incorporators: Sir John

Kennedy, Dr. Robert Ruttan, Dr. John

Bonsall Porter, Richard John Durley and

Flenry Hague Vaughan, all of Montreal.

The operations of the corporation are to

be carried on without share capital.

The Association of Railway Supply
Men.

The Association of Railway Supply Men
arc arranging to provide exhibits at the

annual convention of the International

Railway General Foremen's Association

which will be held at the Sherman Hotel,

Chicago. III., September 2 to 5, inclu-

sive. The Supply Association has fur-

nished exhibits at these conventions for

the last fifteen years, with the exception

of the last two years, by reason of the

war. The attendance is expected to be

nmisually large this year, as the govern-

Master Car and Locomotive Painters'

Convention.

The annual convention of the above

association will be held at the Hotel La
Salle, Chicago, 111., beginning on Tues-

day, September 9, 1919. The committees

appointed to report on various subjects

in 1917 were continued during the time in

which the meetings have been suspended

Railway Accidents in Great Britain.

Reports showing tlie number of casual-

ties occurring in train accidents last year

on British railways show a decrease of

over 5 per cent as compared with the

records of the previous year, and over

10 per cent, less than the average of the

ten years preceding the war period. The
total casualties for the year were 870

killed and 4,184 injured.

New Siberian Railway.

The government of .Admiral Koltchak,

it is said, has decided to begin the con-

struction of a railway from Krasnoufimsk

(west of the I'rals) to Tomsk, Western

Siberia (a distance of over 800 miles).

This line, which is intended to relieve the

Siberian Perm-Samara Railways, should

greatly contribute to the development of

the productive forces of Siberia and the

Urals.
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The Traveling Engineer and Fuel

Economy.
Considerable time, thought and labor

has been given by the mechanical and
other departments of the railways to the

conservation of fuel, and the result of

this study has produced very gratifying

results. R. J. Buswell, road foreman of

engines of the Santa Fe, has some original

ideas on how the traveling engineer can

best aid in fuel economy. In his opinion,

the road should be divided into districts

and certain grades of coal furnished for

each district, and the same grade of coal,

if possible, should be furnished at all times

for that district. The location of the

mine and grade of coal should be taken

into consideration when furnishing coal

for certain districts. If this were done
the men in the roundhouse could draft

all engines to burn a cer'ain grade of

fuel to the best advantage, and the en-

ginemen would learn to handle this coal

to the very best advantage and get more
heat units out of it than they can if they

have to handle two or three different

grades or kinds of coal. The coal fur-

nished should be clean, pure coal with

as little iron or clinkering matter in it

as possible, so that clinkers would not

stop up space intended for the admission

of air.

The roundhouse foreman, general boiler

foreman and road foreman of engines

should make a specialty of knowing how-

to draft engines properly on their re-

spective divi.sions. Every engineer and
fireman should know how many heat units

can be gotten out of a pound of coal

when properly burned and how many heat

units arc lost when coal is improperly
burned, also how many cubic feet of air

it takes to burn a pound of coal properly.

If he understands this he can tell by the

condition of his fire whether he is getting

the heat units out of the coal or not, and.
if he is not. then the (ire should be put
in shape immediately to get the benefit of
all the heat there is in the coal.

Enginemen, roundhouse foremen and
boiler foremen should be furnished with
small books giving them the number of
heat units in a pound of coal when prop-
erly burned, also the number of heat
units which are lost when coal is not prop-
erly burned

: the amount of air it takes
to burn a pound of fuel properly; the
laws of combustion and the waste of coal
from poor firing: loss of coal through
pops blowing, as well as the overloading
of tanks. The long-stroke fellow should
have some attention, also the fellow with
lots of steam leaks, as well as the man
with valves blowing and cylinder packing
blowing.

.-Kn engine with valves improperly set

will waste more fuel in one trip than we
can save with a scoop shovel in a month,
for an engine which does not have proper
steam distribution in her cylinders is a
greater source of waste of power than

anything else, and coal or oil is the

source of all our power; hence the neces-
sity for having the roundhouse force give
the matter of setting valves especial at-

tention. The fact that an engine exhaust
sounds square does not necessarily mean
that the valves are properly set and that

she is getting the proper distribution of
steam. It is necessary to know that the

engine is taking steam at the proper point,

and getting an equal cut-oflf in both cyl-

inders and is letting loose of the steam at

the proper time.

Carmen can be of great assistance in

fuel economy, especially on locomotives,
by keeping down all train-line leakage,
knowing that all brakes are released
(both air and hand) before the train is

allowed to leave the terminal, that all

brake shoes have proper wheel clearance
and the slack is not taken up too tightly,

also by knowing that the dumps on all

hopper bottom cars arc securely fastened
so no leakage will be allowed to occur.
This applies also to coal cars with rail-

ings on the side.

.\nother factor which he believes will

add greatly 10 fuel economy is keeping
regular men on regular engines, as un-
questionably a man who is familiar with
a certain locomotive can get better work
out of it than if he were given a diflFer-

ent one each day to work with. In ad-
dition to this each engineman takes great-
er pride in keeping up his engine if he is

regularly assigned than be does when en-
gine.*; are placed in a pool.

Test of Automatic Train Stop.
The Bureau of Safety of the Interstate

Commerce Commission has issued a re-

port of the tests of the automatic train
stop of the National Safety Appliance
Company. The apparatus has been in-

stalled on the Western Pacific Railroad
at Oroville, California, for the past four
years, and another installation, with some
changes and improvements, was recently
made on the Southern Pacific between
Roseville and Sacramento, California. The
train stop is .of the magnetic' induction
type, employing permanent magnets in

both track and locomotive equipment, and
an electromagnet for nullifying or neu-
tralizing, when desired, the effect of the
permanent magnet forming a part of the
track apparatus. The tests were made
for the purpose of demonstrating whether
or not it was feasible to transmit by mag-
netic induction an impluse of adequate
magnitude and force from the permanent
track magnet to the locomotive, and
whether such means was sufficiently re-
liable.

At Oroville. 1,636 tests were made,
which are classified as follows: correct
operations. 1,534: unsatisfactory opera-
tions. 38; safe failures. 28; false clear
failures. 36. The additional tests on the
Southern Pacific were made mainly for
the purpose of operating the apparatus on

trains moving at higher speed. In c. 1

elusion, the report states that

:

"While as a whole the tests made arv
not considered conclusive, it has been

|

dtmonstratcd that, with the exception of
one of the locomotive-control valves used
in the tests, the locomotive apparatus, so
far as could be determined, operated as
intended, and whenever actuated by the

track-magnet impulse it accomplished the
functions for which it was designed

;

further, that the transmission of a mag-
netic impulse, from a permanent magnet
installed on the track to locomotive ap-
paratus designed to be controlled and
actuated thereby is both practical and
feasible. The fundamental principles

upon which this system are based have
therefore been demonstrated to be sound
and practicable ; but the available working
limits, as well as the rehability of the

transmission and control of the actuating
impulse, remain to be fully established.

For these purposes further development
work, as well as more extended trials un-
der practical service conditions, are neces-
sary.

".Among the features requiring further
attention are the selection and use of
track magnets of proper characteristics

and composition for the service required

;

the proper proportion and operative re-

lation of electromagnet, track magnet and
locomotive-control valve magnet must be
definitely determined ; the available work-
ing limits with respect particularly to
ra-es of speed must be definitely ascer-
tained, and a liberal margin of safety
must be assured. Data should also be
acquired as to the retentivity of the mag-
nets to be used and their dependable
working life under service conditions.
"The tests thus far made, records of

which are available, should be of material
assistance and value to the proprietors
of this system in its further development
and in adapting its principles to the con-
ditions and requirements of practical rail-

road service.

"In view of the results obtained under
the conditions surrounding these tests, it

would appear that this device has much
inherent merit, that a more extensive in-

stallation should be made where the real
value of this system can be more fully

demonstrated."

Combustion.

J. T. .Anthony, vice-president of the
.American .Arch Company, 30 Church
street. New York, is the author of the
latest bulletin issued by this enterprising
company. It treats of the "Fundamentals
of Combustion and .Air Supply,"' and is

the third of a series of excellent treatises
on the scientific analyses of combustion,
particularly as it occurs in the modern
high-powered locomotive. The bulletin

should be in the hands of all interested in

the subject, and copies may be had on
application to the company's office.

I
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A Gasoline Burner

The accompan.ving engraving illus-

trates a very convenient and effective

gasoline burner for treating metal or re-

moving paint. For heating metal the

burner may be made to the sizes indicated

on the engraving. For burning off paint

the dimensions may be reduced to one-

half of those given. The whole outfit

consists of a tank and burner.

In order that it may be portable, a tank

12 in. in diameter and 29 in. long is a

convenient size. It must be strong

enough to withstand an internal air pres-

sure of 25 to 30 lbs. per sq. in. It is

about 1-16 in. between its inner surface

and the outside of the inner tube. This

space is narrowed to about 1-32 in. for

the annular space at the top, and it is

tlirough this space that the tlame is pro-

jected.

The method of operation is as follows

:

The cock in the air supply pipe is closed

and the globe valve opened. Gasoline is

then poured in at the top of the pipe until

the cotton packing is saturated. The

globe valve is then closed and the cock

opened and compressed air admitted to

the botlotn of the tank. As the air rises

Device for Machining Lifting Shaft

Journals.

The machining of lifting shaft arms for

the Stephenson link motion and other

similar pieces where a long projecting

arm prevents the tool port from being

brought close to the work, is always

troublesome and usually involves the use

of some special appliance. The one

shown is intended to do this work by

the rotation of the tool rather than the

work and consists of a device for ac-

complishing this.

The hole A is threaded to fit the

lathe spindle and the distance out to the

center of the tool holder may be varied

fi'PTPE
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DFTAILS OF GASOl-IIsE BURNER FOB METAL HEATING Ot^ PAINT REMOVAL

provided at top and bottom with a perfo-

rated false bottom of Ys in. boiler plate

that leaves a space between the false bot-

tom and the heads of the tank. The

space between the two perforated plates

is snugly, but not tightly, packed with

cotton. A Vz in. pipe extends through

the top head and down through the per-

forated plates and cotton to the space at

the bottom. This pipe is connected with

suitable valves and cocks so that it can

be used not only for filling the tank, but

for admitting compressed air for opera-

tion. From the top head of the tank

there is led off a 54 in. pipe fitted with a

pressure gauge for indicating the pressure

t the burning mixture and a tie for a

;iipe connection to the burner.

The air admission pipe is fitted with an

air reducing valve so that the pressure

of compressed air furnished can be cut

down to from 10 to 15 lbs. per sq. in., a

matter that can be regulated by the pres-

sure gauge on the outlet pipe.

The burner is formed of a solid base of

brass screwed into an iron pipe into the

interior of which a cylinder of wire mesh

is inserted. The tube is perforated with

100 holes % in. in diameter, and outside

of it is a heavy tube leaving a space of

through the cotton packing, which thus

becomes a carbureter, it takes up the

gasoline and issues from the top of the

tank and goes to the burner as an inflam-

mable mixture, which may be burned as

it leaves the annular space at the top of

the burner. The fire is prevented from

flashing back into the burner by the fine

to suit the requirements of the work for

which it is intended. This carries the

tool holder B which is prevented from

turning by the feather C. The cylindrical

portion of the tool holder is threaded for

a screw that carries a star for turning it.

This star is turned by a trip on the fixed

portion of the lathe. The tool is held by

wire mesh surrounding the inner tube,

which is thus converted into a Davy

safety lamp reversed, in that the flame is

outside the lamp and the combustible gas

is inside instead of the reverse, as in the

running safety lamp.

l.lFTI.NIi SII.\FT JOURNALS

the slot and set screw. When adjusted

to the depth of cut the whole is rotated by

the spindle and fed by the star. Mean-

while the work may be supported on the

lathe centers or in any other convenient

manner.
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Announcement.

We are pleased to announce that Mr.

George L. Fowler has joined the editorial

staff of Railway & Locomotive Engineer-

ing. Mr. Fowler needs no introduction

to many of our readers. He has con-

tributed extensively to the railway press,

and is a recognized authority on railway

engineering subjects, particularly those re-

lating to mechanical department matters.

He will be no stranger to the routine

workings of an engineering journal, as

he was long connected with the editorial

staff of the Railway Age and other rail-

road publications. Mr. Fowler is a high-

ly valued addition to our staff and we be-

speak for him the favorable considera-

tion of our numerous friends.

The New Era of Labor.

At the Detroit meeting of the American

Society of Mechanical Engineers a paper

was presented and discussed on the gen-

eral relations of employers and employes

that voiced a sentiment that was widely

promulgated during the period of the

great war. It was to the effect that the

entrance of the United States into the

struggle had lifted the nation and the

individuals comprising it above the sor-

did claims of self-interest and show.i

that the real end and aim of both was
to benefit humanity as a whole. In short,

it was the embodiment of service for

others.

That all selfish motives have not been

killed cannot be denied, but the atti-

tude taken by the members who spoke at

Detroit was to the effect that the time

has come for a co-operative effort that

has not obtained in the past. That it is

not only the implnycr who must be

willing to grant that the welfare of his

employes is a matter of vital interest to

him, but the employe must realize that

the business welfare of the concern for

which he is working is a matter that con-

cerns him very closely.

Heretofore the employe, and through

him the labor organizations, have been

far more interested in hours of labor and

wages and limitations of output than they

have in the promotion of their own ef-

ficiency. In fact, personal efficiency is a

thing that has received but scant consid-

eration, because it has been assumed that

the output must reach a certain figure,

and that the less each individual pro-

duced, the more individuals there would

be employed, and, consequently, the bet-

ter the conditions for labor in general.

The point overlooked was that the lower

average output per worker, the higher the

cost to the consumer, and the less the

demand, with a corresponding reduction

in the working force. While a high pro-

ductive capacity lowered prices, stimulated

the demand and thus more than made up

any other difference by increasing the

number of workmen required, and thus

automatically raising wages.

In like manner the same rule holds in

railroad service. The time has come, as

the result of government operation of

the railroads, perhaps, when the public

has had it driven home to them that

rates that will compensate for services

rendered must be paid by shippers or a

deficit will result, and that a country's

transportation cannot be carried on under

a constantly increasing deficit. And here

is where the railroad man is interested.

If costs of transportation are artificially

increased, as by the carrying of a useless

man in the crew, or the payments of ex-

orbitant overtime charges, then freight

rates will have to be increased. It does

not require that a man be an expert in

business transactions to know that freight

charges have a very important influence

on sales ; and, if they are too high, there

are no sales, and then, if there are no
sales, there is no freight, so that the very

movement which the unthinking rail-

roader looked upon as a matter of spe-

cial class benefit to himself, acts as a

boomerang to curtail his own activities.

We are bound together by ties that

cannot be cut or disregarded and the

sooner the whole world of labor and capi-

tal realizes this the better, and because
the railroad man is engaged in a differ-

ent sort of productive activity from the

man who builds the engines and cars
which he handles, he is in no wav freed

from the bunds which attach him to his

fellows in all walks of life.

One of the speakers staled that in a

discussion of the introduction of scien-

tific management into shops with the

presidents of four labor organizations he

had |>rcsiined the point that hitherto

trade unions had opposed scientific man-

agement and every other means designed

to increase output, and that, therefore,

employers who had established relations

with trade unions were at a disadvan-

tage in open competition with open shop

employers. Then that as soon as co-

operative management and ownership

was introduced and it was seen that the

employes were to reap the benefits of in-

creased output, it was up to these same
employes to adopt scientific ihanagement

to increase the output. These officers

unanimously agreed that on that basis

they were for scientific management.

And so with the general acceptance of

the right and even the necessity for col-

lective bargaining, and with a realiza-

tions that a grab-all-in-sight game does

not redound even to the ultimate advan-

tage of the grabber, but that each and

everyone owes a debt to the community,

there will come a much smoother running

of affairs.

And to thij must be added the same

standard of honor for both parties to the

contract, and that neither side be at lib-

erty to treat it as a scrap of paper having

no weight in conscience or in law.

Shop Economies.
While the conservation of fuel has been

receiving the attention of an army of ex-

perts all over the country and much
economy effected, it must be admitted

that it is well to look into other uses of

materials, less important, perhaps, but also

capable of being affected in the right

direction if the determination of saving

is intelligently applied. The war period

has shown that the difference between ex-

isting and former conditions is that it is

not now a question so much of cost as

in many cases of limited supply. Take
the case of files : The old-timer got a new
file as a rare treasure, not as a matter

of course, and the way he cared for it

would put the average mother to shame.

He started it on brass, because if it were
used on harder material to begin with the

fine edge is stripped in a few minutes,

while quite a long time was needed to re-

duce its cutting ability upon the soft ma-
terial, and it was then as good as new on

iron or mild steel. Since the file maker
is unaware of the purpose of the file he

leaves it dead hard, and the experienced

always let it down a trifle before putting

it into use. When completely discarded

the shop smith made quite effective lathe

tools, scrapers, screw-drivers, and numer-
ous small tools from the scrap. In fact,

in the old days the only source of hard
steel easily available was from worn-out
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files. Existing scarcity and the need for

conservation will, if we are wise, lead

us to revive some former practices with

advantage.

A sheet of emery cloth should always

be broken in before use, otherwise the

abrasive will strip at a touch. Pass the

bacl< of the sheet backwards and forwards

across a convenient square corner in both

directions of the sheet. Cloth thus treat-

ed will last at least ten times as long.

The storekeeper should issue half sheets

only and himself break them in before

issue.

In view of the shortage of textiles, dis-

card waste altogether and use wipers.

Most progressive firms have found these

more convenient, but from personal ob-

servation the minority is still a consid-

erable quantity. The practice of wash-

ing in bulk and recovery of grease as a

by-product is a real and pressing neces-

sity.

Don't hoard scrap material ; sell it as

quickly as possible. Prices are tempting,

and every small piece of metallic material

is urgently needed.

In most shops everyone running a ma-

chine tries as a matter of policy to keep

as large a quantity of reserve tools as

possiBle, and the ingenuity on the part of

the man tends to defeat all attempts on

the part of the management to keep the

steel stock in active circulation. Whatever

can be said from the operator's point of

view in normal times, the practice is now
indefensible, and—as a point of honor

—

don't hoard up tools. Discard wherever

possible machines not in active commis-

sion ; they may be of use elsewhere and

as scrap they are of national utility. Speed

up wherever this is possible; a careful

investigation with a speedometer, cut

meter, or other testing appliances, may
reveal that certain minor machines, espe-

cially if in intermittent use, are to some

extent neglected. Cut power costs if

possible ; this can often be done by slight

alterations or re-grouping. For ease and

by reason of poor organization one often

sees large machines doing small jobs.

This cannot be always avoided, but the

wastage of power in some instances is

enormous, and every pound of coal at the

moment involves great labor and trans-

port.

Modern Railroad Power Plants.

Recently we took occasion to preset'

some important remarks made by Mr.

Basford, president of the Locomotive

Feed Water Heating, in regard to the

waste of fuel in the older type of loco-

motives. His convincing proofs showed
clearly that the modern locomotive fully

equipped with the recently improved fuel-

saving appliances pays for itself in a short

time, when compared with the meagerly-

e<|uippcd relics of a bygone period that

still hold the place of better equipment.

Mr. Basford's observations were both

timely and pertinent and have already

met the warm approval of many of our

readers.

In a like spirit William Olson, super-

visor of steam plants on the New
York Central, takes up the question of

waste on the modern railroad power

plants, not so much because of poor equip-

ment but more particularly by lack of

proper care and maintenance. In speak-

ing before the members of the Central

Railway Club la>t month, he stated that

in connection with the economical opera-

tion of a power plant, the task is one of

eternal vigilance. When the engineer in

charge takes up with the foreman ques-

tions regarding repairs required, the

foreman should at once give them at-

tention, because that will encourage the

engineer, and stimulate a desire to keep

his plant a little better than that of the

other fellow. I have, however, known of

some instances where the engineer has

been told to wait until they have an op-

portunity; but I think it is safe to say

that the case is rare, where by careful

planning ahead, arrangements cannot be

made to give the necessary attention and

time at once to make small repairs. Tak-

ing care of these small repairs in time will

surely save costly ones later on.

It has been estimated that 180,000,000

tons of coal are wasted in the United

States each year largely in power plants

;

and the important lessons taught by the

Fuel Administration work are : That too

little attention has been paid to the proper

and economical operation of slcam plants

as pertains to fuel losses, and I believe

the Fuel Administration holds that

whipping the Germans will not be a rea-

sonably good excuse for going back where

we were before the war, in the way of

fuel waste. Wasting coal is not a per-

sonal matter, because it is wasting the

national resources, and therefore fuel

conservation is at all times of great im-

portance.

In all the preventable losses in the

boiler room, the human element plays an

important part. The first step toward

saving coal is to find out with sufficient

accuracj', whether there is anything

wrong or not, and then locate it, and

have repairs made at once. In many cases

cracks in furnace walls, air leaks around

the clean-out doors, holes around the

blow-off pipes, soot accumulations on the

tubes and furnace sheets, and a number

of other details, are allowed to go on

from day to day. The stack damper is

often left wide open, without any attempt

at regulation.

P.oiler settings are designed to hold the

heat, which transform the water in the

boiler into steam. The temperature in-

side of this setting runs all the way from

1.500 to 2,000 degrees Fahrenheit. The
average temperature in the boiler room

is, say, 80 degrees. Now, then, the draft

that is pulling the gases up the stack, is

also pulling this 80 degree air through

the cracks in the settings, which chills the

hot gases and the result is that you are

burning that much more coal to heat the

excess air taken in ; therefore, it is of im-

portance for the engineer to continually

keep a lokout for the appearance of leaks

in boiler setting. The engineer should try

out his boiler settings at every oppor-

tunity by going around with a torch. This

kind of repairs can easily be taken care

of by the engineer in charge.

The baffle brick also require close in-

spection. If the boilers are horizontally

baffled the engineer can make his own
repairs. If they are vertically baffled the

engineer should know whether the gases

are short circuited, and if so he should

at once make a report to the foreman,

who in turn should take it up through

proper channels to have repairs made be-

fore the boiler is again fired up. If the

baffle brick are kept in good condition it

will mean the saving of many tons of

coal, and relieve the fireman of much un-

necessary work.

The following offers a fair guide. Steam

at 60 pounds pressure will waste through

a square inch leak, 3,918 pounds per hour,

or at 30c. per thousand pounds, $846.00

per month. At 150 pounds gauge pres-

sure steam will waste through a leak one

inch square, 8,787 pounds per hour, or

$1,898.00 per month, at 30c. per thousand

pounds. From this it will be seen how
important it is to look after the steam

leaks. The individuals in the shops or

engine houses should be expected to do

their part by preventing unnecessary

lighting, keeping doors and windows shut,

when not needed and in any way by which

heat and power may be saved.

There has not been enough attention

given to the value of exhaust steam for

healing; taking the average non-condens-

ing engine it is safe to say that about 80

per cent of the heat in the steam supplied

at the throttle is available for heating

purposes in the exhaust steam. In con-

nection with sleam heating, there should

be a good return system and a good

vacuum pump on the other end of a heat-

ing system. In large shops use should

be made of the exhaust available from

steam hammers.

Coupler and Draft Sill Repairs.

The complaint is sometimes and often

bitterly made, in these later days, that

there is a much more rapid deteriora-

tion of railway rolling stock than there

was a few years ago. Frequently, per-

haps, too frequently, the cause is laid to

defective material, but usually someone

calls attention to the greater service, and,

incidentally the severer stresses to which

the present-day car is subjected. I' is.



242 KAILWAY AND LOCOMOTIVE ENGINEERING August. 1919

of course, the freight car that comes

in for the greater part of the solicitude

and anxiety, and there can be no doubt

that the damages inflicted upon it arc

very much greater tlian they .vere a few

years ago, a statement that will be suu-

stantiated by an examination of the repair

records of any railway.

One master car builder altribu'cs this

to four fundamental causes : the rapid

introduction of heavy locomotives, the

promotion of large numbers of firemen

inexperienced in locomotive handling to

the position of engineers, the use of heav-

ier and stronger cars interspersed tbro.i(;h

a train of weaker and lighter ones, and

the work of handling a dense traffic in

heavy trains on a single track, where

much sawing to and fro has to be clone

at passing sidings.

Any one of these causes would have

an appreciable eflfect on car repairs, es-

pecially in such matters as broken draw-

bars and sills, but when they are all

combined the cumulative result is une at

which railway officers may well stand

aghast.
,

Take the single item, perhaps as large

as any, of couplers- broken or pulled o :t.

Ten years ago this was not such a serious

proposition as it is today. At that .li'ie

on an ordinary road where the car mile-

age would run from 6,000,000 to 8,000000

a month the number of broken couplers

would range from 25 to 100 in the same

time. But these records show a sudden

and substantial rise about six years ago.

when locomotive weights took a leap

ahead and traffic demands required the

promotion of large numbers of men. So
that now the repair sheets show from

two to five times the number of broken

or pulled out couplers. It would hardly

be possible that any one of the four

reasons given could be responsible for

the whole increase, but each has con-

tributed its quota to swell the figures to

their present formidable proportions.

Strange to say, the number of wheels

used has, apparently, not been appreciably

influenced by the causes that have had

such a disastrous effect on couplers and
sills. Records of some of the northern

roads show that the number of wheels

replaced has increased, on the average,

in about the same ratio as the wheel

mileage, with a regular annual spasmodic
increase for the later winter months of

February and March, the first as furnish-

ing a hard and unyielding roadlied and
the other one that is heaving and twist-

ing as it is freed from frost. This indi-

cates that the cast-iron wheel is, at least,

holding its own in the fight against the

greater stresses to which it is subjected.

But it will be noticed that not one of tin*

four causes of destruction cited that have
such serious eflfects upon couplers and
sills have any effect whatever upon the

wheels, with the single exception, per-

haps, of the promotion of inexperienced

men, and then only as they are affected

by the application of the brakes.

Now, what are the possibilities of de-

creasing this chronic destructiveness?

It is probable that the records of car

equipment on most roads will show a

gradual elimination of the old cars of

20 tons capacity, so that now they have

almost entirely disappeared. As for the 30-

ton capacity cars, their numbers are too

great to expect their immediate disap-

pearance, but in some places, when the

center sills on the old cars are broken

they are replaced by steel sills with the

couplers and draft rigging attached as

substantially as in all-steel cars, so that

the practical elimination of the factor

of weakness as indicated by use of strong

and heavy cars in a train of light ones

will disappear as a contributing element

of destructiveness long before the 30-ton

car will have itself ceased to figure on

the equipment roll, if, indeed, that time

ever comes. Though, with the introduc-

tion of the heavier capacity cars the act-

ual number of 30-ton cars is decidedly

on the decrease on some roads.

As for the 40-ton and 50-ton cars, their

increase has been and still continues. Some
roads are maintaining a nearly constant

quantity of the one, while all new eanip-

ment is of the other. In these cars the

weakness of the wooden und'?rfr'%minp

has disappeared and steel has taken its

place either for the underfrariing alone

or for the whole structure of the car.

When this steel construction has take;i

the place of the old wooden construction

to such an extent that it can be regarded

as universal, then the third of the four

elements will be done away with.

As to whether the car can be mode
strong enough to withstand the norma)

stresses applied by the continually in-

creasing locomotive power is a quest r,n

that will undoubtedly be answered in the

affirmative. It may involve the construc-

tion of a heavier car, but the strength to

resist ordinary traction stresses will be

found in the future as it has been in the

past. And experience and discipline, it is

to be hoped, will make the engineer

more careful in the handling of the train.

While the last item can probably never

be entirely blotted out on a single-traek

line where stops and starts at pas.uig

sidings must be frequent, it can and will

be greatly modified in its effects by the

use of longer sidings and obviating much
of the work that must now be done.

When the general run of rolling stock

has been adapted to the new conditions,

the freight-car repair bill will be reduced.

been standing in the station for about

three-quarters of an hour, and that it

was protected by a home block signal

2,000 feet back and a distance signal 4,125

feet back of that, while a flagman with a
red light was 1,700 feet back of the train.

The speed was estimated at from 40 to 50-

miles an hour at the moment of impact.

That the engineer applied his brakes

and found that they would not hold is

evidenced by his own statement before he

died, the fact that he had repeatedly

whistled for brakes after passing the dis-

tant signal and the finding of the angle

cock between the tender and first cas

closed after the accident.

This, of course, explains the reason for

the brake failure. And the angle cock

was probably closed by a trespasser who
was riding between the tender and the

first car, and who was killed. He was-

identified as a Dunkirk man, and prob-

ably closed the angle cock thinking that,

in that way, he would be able to stop the

train. In this he failed, and the closed

angle cock has added another to the list

of horrors for which it is responsible.

The accident was due to a brake failure,

but a failure under circumstances in which
the brake is not supposed to act, but it

would be well if such a study were to be

made of the situation that the closing of

the angle cock along the length of the

train should have the same effect as the

opening of it at the rear; that is, produce

an application of the brakes. That this-

desirable thing can be done there seems to

be no doubt, and it is a matter worthy
of consideration, so that the accidentally

or purposely closed angle cock be robbed
of its terrors.

Dunkirk Accident.

On July 1 there was a rear-end col-

lision on the New York Central Lines at

Dunkirk. N. Y., that resulted in the death
of twelve people and the injury of a num-
ber of others. The report of the collision

is to the effect that a passenger train had

Book Reviews.

Abrasives .\nd .Abr.^sive Wheels. Their
Nature, Manufacture and Use, by Fred
B. Jacobs. Norman W. Henley Pub-
lishing Co., New York. 340 octavo

pages. 200 engravings, cloth. Price,

$3.00.

The author of this book has taken much
pains to collect a mass of authentic data

on abrasives and their uses, a subject

hitherto hardly available in compact form.

The data is very clearly set forth. The
work opens with a description of natural

abrasive substances, followed by a com-
prehensive analysis of artificial abrasives,

and their manufacture into grinding

wheels. Laboratory tests are described,

and suggestions submitted for the most
economic methods of using grinding

wheels. The book is divided into 21 chap-

ters, and it seems to us that every phase
of the subject is carefully and fully treated

with the result that the mass of informa-

tion cannot fail to be highly appreciated

by the mechanical engineer, the man in

the shop or factory, or the student in en-

gineering. The paper, press work and il-

lustrations are up to the usual standard

of the enterprising publishing house.
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Air Brake Department

Locomotive Air Brake Inspection.

{Coiiliniit'd from page 211, July, 1919)

842. Q.—What prevents a back flow

rom the main reservoir during an appli-

ation of the brake?

A.—The brake pipe feed valve, being

idjusted to deliver but 10 lbs. pressure.

843. Q.—Is there any less weight on

he driving wheels at such times as when

ingines are dead or without fire?

A.—Yes, there is usualh- no water in

he boiler.

844. Q.—What positions should the

•rake valve handles be in at such times?

A.—They should be clamped in run-

ling position by means of special parts

nade for this purpose.

845. Q.—What would result if the

)rake valve handles were moved away

Tom their running position?

A.—If either one was moved away
trom running position, the brake would

ail to release after an application of the

)rakes, and slid flat wheels would likely

result.

846. Q.—What is the difference in the

low of air through a brake valve and

feed valve of the ET equipment as com-

jarcd with that of the G6 brake valve

trrangement ?

A.—With the ET equipment the com-

fressed air from the main reservoir

passes through the feed valve before it

reaches the brake valve when the handle

B in running or holding position.

847. Q.—With the brake valve handle

)n lap position, what three principal

pressures are separated by the rotary

ralve of the brake valve?

A.—Main reservoir, brake pipe and

ind equalizing reservoir pressures.

848. Q.—Where is the actual dividing

line between the brake pipe and cqualiz-

bg reservoir pressures with the brake

ralve on lap position?

' A.—At the equalizing piston packing

ring.

849. Q.— Is it possible to have any

Jther than these three pressures in the

brake valve ports?

A.—Yes ; after certain operations, ap-

plication cylinder pressure, and what may
\>t termed release-pipe pressure is pres-

ent in some of the brake valve ports.

8j0. Q.—What is brake pipe pressure

used for?

A.—For operating the equalizing por-

tion of the distributing valve and the car

brake operating valves in a train.

851. Q.—What is equalizing reservoir

pressure used for?

A.—For operating the equalizing dis-

fharge valve of the brake valve.

Questions and Answers

852. Q.—What is the equalizing reser-

voir actually used for?

A.—Merely to enlarge the volume in

the chamber above the equalizing piston

of the brake valve.

853. Q.—What is the automatic brake

valve used for?

A,—To control a flow of air to and

from the brake pipe, and to act as a re-

taining valve for the distributing valve

under certain conditions.

854. Q.—What is the duty of the

cqualizmg piston of the brake valve?

.\.—To mechanically measure the vol-

ume of air discharged from the brake

pipe.

855. Q.—What is the duty of the feed

valve?

A.—To maintain a predetermined pres-

sure in the brake pipe, at a constant

figure.

856. Q.—\\'hat is the reducing valve

used for?

.\.—To maintain a pressure for the

operation of the independent brake, and

the train signal system.

857. Q.—What is the purpose of the

distributing valve?

A.—To control a flow of air from the

main reservoir to the brake cylinders in

applying the brake, and from the brake

cylinders to the atmosphere for releasing

the brakes and to maintain the brake

cylinder pressure against leakage.

858. Q.—What is the purpose of the

signal line non-return check valve?

A.—To prevent a back flow of air from

the signal pipes when the independent

brake is applied.

859. Q.—What would a back flow re-

sult in ?

.A.— .-\n undesired blast of the signal

whistle.

860. Q.—What governs the rate of

flow to the signal system?

A.—The signal line choke fitting.

861. Q.—Why does a back flow of

air occur if the indepcndenl brake is ap-

plied and the signal line non-return check

leaks?

A.—Because of the momentary drop in

pressure in the reducing valve pipe, when

this air pressure is admitted to the ap-

plication cj'lindcr of the distributing

va!v(.

862. Q.—What is this drop in pres-

sure principally due to?

A,—The small volume of the reducing

valve pipe, and the time required for the

reducing valve to open and supply the

drop in pressure.

863. Q.— Is this drop in pressure posi-

tive to occur?

.\.—Yes, under ordinary circumstances.

864. Q.—Why?
.A.—Because there must be a drop in

the reducing valve pipe pressure before

the reducing valve can operate.

865. Q.—How is the dead engine fix-

ture used?

.\.

—

A stopcock in the pipe leading to

it is opened, which admits brake-pipe

pressure to the main reservoir of a dead

engine.

866. Q.—Why is main reservoir pres-

sure necessary on a dead engine?

A.—For the operation of the engine

and tender brakes.

867. Q.—How is the rest of the equip-

ment then arranged?

A.—The stopcock under the brake

valve is closed, the handles are to re-

main in running position and the ad-

justing nut of the safety valve is to be

slacked off.

868. Q. — How many necessary

branches are there from the main brake

pipe on a locomotive ?

A.—Three.

869. Q.—Where do they lead to?

A.—To the automatic brake valve and

to the distributing valve, and to the

small, or number 2, air gauge.

870. Q.—What is the name of the

pipe leading to the small air gage?

.A.—The brake pipe gage pipe.

871. Q.—What is the other pipe con-

necting this gage called ?

A.—Brake cylinder gage pipe.

872. Q.—What is the name of the

pipe connecting ihe main reservoir and

ma.ximum pressure top of the governor?

.\.—The governor pipe.

873. Q.—What pipe leads to the upper

connection of the excess pressure gov-

ernor top?

A.—The e-xccss pressure pipe.

874. Q.—What is the lower pipe

called?

A.—The excess pressure operating

pipe.

875. Q.—What is the difference be-

tween the SF and SG types of governors?

A.—With the SG type there is no ex-

cess pressure operating pipe, or rather

the operating and governor pipes are

combined.

876. Q.—What does this eliminate?

A.—A pipe leading from the brake

valve to the excess pressure top.

877. Q.—What is gained by this?

A.—There are no features added, but

the operating pipe port in ihe brake valve

becoming stopped up docs not interfere

with the operation of the SG governor.
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878. Q.—Can the SF be converted to

the SG type ?

A.— If desired a branch from the gov-

ernor pipe can be connected to the operat-

ing pipe connection, or a special manifold

fitting may be obtained for the purpose.

879. Q.— Is there any ditTcrencc in the

operation of ihese governors ?

A.—None whatever.

880. Q.—How can the excess pressure

portion operate, or be made inoperative

when the brake valve handle is moved to

lap, service or emergency position, when

the brake valve movement will not cut the

main reservoir pressure away from be-

low the diapliragms of the excess pres-

sure portion ?

A.— .\ port in the rotary valve registers

with one in the seat that admits main

reservoir pressure to the feed valve pipe

and to the top of the diphragms in all H6
brake valves, so that it is not absolutely

necessary to have the pressure below the

diaphragms cut off in order to render this

top inoperative.

881. Q.—What kind of repairs should

be made to a governor if reported de-

fective ?

A.—The nature of the defect should

first be ascertained, and if in the steam

portion the entire governor should be re-

moved from the engine for repairs.

882. Q.—Repairs on the locomotive or

in the engine house should be limited to

what?

A.—To cleaning the diaphragm portion

and knowing that the operating pipe is

open.

{To be continued.)

Train Handling.

{Continued from page 212, July. 1919.)

895. Q.—Could the independent brake

then be used?

A.—No.
896. Q.—Could the automatic?

A.—Yes.

897. Q.—What should be remembered

in such cases?

A.—That the brake could not be re-

leased with the independent valve if the

driving wheels were to pick up and slide.

898. Q.—Could temporary repairs be

made to a broken application cylinder

pipe without resorting to plugging?

A.—Yes : tlie release pipe could be con-

nected at the application cylinder connec-

tion.

899. Q.—Could this be done with the

modified distributing valve where the re-

lease pipe branch between the brake valves

is usually disconnected?

A.—Yes ; the independent valve could

then be placed on lap position.

900. Q.—What would be done in the

event of a broken release pipe?

A.—Nothing whatever.

901. Q.—What would be lost?

\.—The holding feature of the auto-

matic brake and slow application and lap

positions of the independent brake valve.

902. Q.—Would the operation of the

automatic brake be affected in any other

way?
A.—No.
903. Q.—Could the brake still be re-

leased with the independent valve?

A.—Yes.

904. Q.—What could be done in the

event of a broken release pipe in yard

. shifting service, and it was desired to use

the independent brake.

A.—The opening toward the distribut-

ing valve would be plugged.

905. Q.—How would the independent

valve handle be kept in release position

in order to keep the application cylinder

open to the atmosphere ?

.\.—The return spring casing screw in

the independent valve body could be re-

moved.

906. Q.—And this would accomplish

what ?

.\.—^^Release the return spring so that

the handle would remain in release posi-

tion,

907. Q.—Why would this be desir-

able ?

A.— It would not be necessary to hold

the valve handle in release position until

the brake has completely released, and

the brake would not reapply from slight

leakage into the application cylinder, or

undesired movements of the equalizing

portion of the distributing valve.

908. Q.—What could be done in the

event of the brake pipe branch to the

automatic brake valve breaking off?

A.—There are several ways in which

connections could be made to operate the

brake, after a certain fashion,

909. Q.—What is the first considera-

tion?

.•\,—To get air from the main reservoir

into the brake pipe of the cars in the

train,

910. Q,—What is about the quickest

way in which this could be done?

A.—-By coupling the brake cylinder

hose at the rear of the engine with the

brake pipe hose at the front of the tender.

911. Q.—In this case what would be

done as the pipe broke off?

A,—The automatic brake valve handle

would be left on lap position, the engine

and tender brake would be released with

the independent brake valve and the stop

cocks in the brake cylinder pipe leading

to the cylinders on the engine closed, then

the connection would be made between

the engine brake cylinder hose and the

tender brake pipe hose.

912. Q,—How would main reservoir

pressure then enter the brake pipe of the

cars?

A.—The independent brake valve would

be moved to slow application position

moving the application position of the

distributing valve to application position

admitting air from the supply pipe to the

brake cylinder pipe, but instead of into

the brake cylinders, to the brake pipe of

the cars.

913. Q.—This would give but 45 lbs.

brake pipe pressure?

A,—Screwing up on the adjusting nut

of the reducing valve would give any

pressure desired.

914. Q.—Would not the safety valve

of the distributing valve open and dis-

charge pressure when 68 lbs. brake pipe

pressure was obtained ?

A,—Yes, but the adjusting nut can be

screwed down to prevent any discharge

from the safety valve.

915. Q,—.After the brake system of the

cars have been charged to the required

pressure and the brakes have released,

how would the brakes be applied?

A.—By moving the independent brake

valve handle to release position.

916. Q,—And this would exhaust pres-

sure from where?

A.—The brake cylinder pipe of the en-,

gine and the brake pipe of the cars,

917. Q.—Through what sized opening

would brake pipe pressure be discharging?

A.—Through a 5/16 in, opening.

918. Q.—Located at what point?

A.—In the angle fitting of the brake

cylinder hose connection at the rear of

the engine.

919. Q,—Would there be a brake on
the engine or tender?

A,—No, the stop cocks leading to the

engine brake cylinders are closed, and the

brake cylinder hose of the tender is dis-

connected.

920. Q,—What should be remembered
in a case of this kind?

A,—That it is quite likely that the

brakes could not be applied in quick ac-

tion on account of the choke in the fit-

ling referred to.

921. Q,—Do all engines have this

choked fitting?

A,—No, through renewals or while en-

gines are shopped the fittings sometimes

disappear, although they are standard and

furnished with the ET and LT equip-

ments,

922. Q,—What could be done if it was

desired to have a brake that would oper-

ate in quick action?

.\,—The choke fitting could be ex-

changed for the ordinary angle fitting of

the brake cylinder hose on the tender,

923. Q,—What is the object of the fit-

ting?

.\,—To prevent a loss of main reser-

voir pressure if the brake cylinder hose

were to become uncoupled between the

engine and tender or if one of these hose

])ursted,

924. Q,—What would be the advan-

ta,ge ?

.\,—Air from the main reservoir would

escape through a 5/16 in. instead of a

y^ in. opening and the driver base cylin-
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der pressure could be maintained against

the 5/16 in. opening.

925. Q.—With a broken off brake pipe

and the arrangement referred to, what

maintains (he pressure in the brake pipe

of the cars.

A.—The application portion of the dis-

tributing valve.

926. Q.—And is it as sensitive as the

brake pipe feed valve?

A.—By no means.

927. Q.—What might then be expected

in the event of considerable brake pipe

leakage ?

A.—Occasional cases of stuck brakes.

928. Q.—And to be released in what

manner?
-A.—As usual by an application ,of the

brakes if necessary.

929 Q.—Could this same method be

employed in the case of a broken reser-

voir pipe near the automatic brake valve,

in the event that the feed valve was at-

tached to the brake valve.

A.—Ves.
930. Q.—What kind of a brake is this

considered to be?

f A.—ilerelj- as an emergency brake,

\ used to get the train to some point at

i which proper repairs can be made.

931. Q.— Is there anj- other way in

which the brake pipe could be charged if

the brake pipe is broken off at the auto-

matic brake valve or the reservoir pipe

near the same point?

I
A.—Yes, and it might be preferable for

-> 5hort train.

'32. Q.—How is it done?
\.—By removing the equalizing piston

and slide valve from the distributing valve

and replacing the cylinder cap then clos-

-: the stop cock in the distributing valve

I'ly pipe.

'33. Q.—Where and how would air

^sure flow to the brake pipe?

A.—Through the independent brake

\alve, the equalizing portion of the dis-

tributing valve.

934. Q.—.And the independent valve

handle would be carried where?

.A.—In quick application position.

935. Q.—How kept there?

.•\.—By removing the return spring cas-

ing screw.

936. Q. — L'nder the circumstances

where would the automatic brake valve

handle be carried?

A.—The brake valve handle should be

carried either on lap position or running

position, depending upon where the brake

pipe was broken.

(To be continued.)

Car Brake Inspection.

' ntiiinued from pa^e 213, July, 1919.)

835. Q.—How is the safety valve ad-

justed?

A.—By means of an adjusting nut

which can be reached after removing the

cap nut.

836. Q.—When properly adjusted what
rigiire does it open at?

A.—At 62 lbs.

837. Q.—.And closes at what point ?

A.—At not below 58 lbs.

838. Q.—How is this opening and clos-

ing point regulated?

A.—By means of the adjusting rings

encircling the body of the valve.

839. Q.—Which is the ring that gov-

erns the operation?

A.—The lower ring.

840. Q.—What is the upper one for?

A.—A lock ring for the lower one.

841. Q.—How does the lower ring

control the range of pressure governed

by the valve?

A.—By increasing or decreasing the

openings from the adjusting spring cham-
ber to the atmosphere.

842. Q.—How is the linal test made
with the safety valve?

.A.—With the cap nut securely tight-

ened ?

843. Q.—Why is this necessary?

A.—The cap nut forms a stop for the

lift of the piston valve and the lift of the

valve materially affects the opening and

closing of the safety valve or rather the

regulation of the brake cylinder pressure.

844. Q.—Is repairing and adjusting

these valves a particular operation or one

requiring skill?

A.—No, with a little practice anyone

can repair and maintain these types of

valve.

845. Q.—What can be done if the pis-

ton valve becomes too loose a fit in the

imshing and will no longer regulate the

pressure as required?

.A.—The valve should be returned to

the manufacturers for repairs.

846. Q.—What can be done if the pis-

ton valve seats start a leak?

.A.— .A suitable tool can be made for

grinding the valve to its seat.

847. Q.—What kind nf a tool?

A.—.A piece of irmi with a tlircad cut

to screw into the piston valve.

848. Q.—What is the most important

adjustment in connection with a brake

equipment ?

.A.—That of the brake cylinder piston

travel.

849. Q.—Why?
.A.—-Because its variation varies every

operation of the brake so far as the de-

velopment of braking force is concerned.

8.S0. Q.— In what way does it affect

the time of brake application?

.A.—The change in the travel, requiring

different volumes to produce the same

pressure per square inch, also varies the

time required to obtain the braking power

in a proportionate degree.

851. Q.—What is the most serious dis-

order that will be produced by unequal

piston travel outside of the unusually long

travel that may result in a loss of train

control?

A.—It means that several times as

much braking power or retarding effect

may be obtained on one car than on an-

other, and this difference results in shock

and rough handling of trains.

852. Q.—Can the engineer control the

slack action in trains that is the result of

unequal piston travel ?

A.—As a general proposition the engi-

neer has no control whatever of the ac-

tion of brakes resulting from unequal

brake cylinder piston travel.

853. Q.—How does the long piston

travel contribute to a loss of train con-

trol.

A.—The longer the travel the greater

the volume of compressed air that will be

required to produce a given brake cylin-

der pressure, and in handling trains on
long descending grade, the drain on the

main reservoir through too long travel

may be the deciding factor in safety in

train control.

854. Q.—Can you tell the three terms

that are used to designate piston travel?

A.—Running travel, standing travel and
theoretical travel.

855. Q.—What is the theoretical travel?

.A.—The distance the brake piston is

allowed to move in order to give the

proper brake shoe clearance, plus the

movement due to the difference in the

diameter of the pins and holes of the

foundation brake gear.

856. Q.—'What does the theoretical

travel appro.xiinate ?

A.—Standing travel.

857. Q.—What does the theoretical

travel equal?

-A.—The shoe clearance times the total

leverage ratio, plus the travel necessary

to take up the lost motion through the

difference in diameter of the pins and
pin holes.

858. Q.—What is the actual travel?

.A.—Running travel.

859. Q.—What is the difference be-

tween the theoretical travel and the run-

ning or actual travel ?

.A.—The actual travel comprises all of

the theoretical travel and in addition that

resulting through losses encountered else-

where in the foundation brake gear and
the trucks of the car.

860. Q.—Where is tltis lost motion

usually found to e.xist?

A.—From loose brasses in journal

bo.Ncs, play between bo.xcs and pedestals,

brake beam deflection, unusual temporary

strains or to anything that produces or

increases lost motion even to that result-

ing from drawing trucks close together

when the brake is applied with the car

in motion. (Assuming that the brake

cylinder operates the brakes on both

trucks.)

861. Q.—How is this difference be-

tween running and standing travel ma-
terially affected by the hanging of the

brake Iieams?
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A.— If hung from the car body or from

the truck frame above the springs, the

piston travel will be unduly lengthened

as the pull of the shoes on the wheel

tends to draw the shoe nearer to tlie rail

thus shortening the distance between the

brake beams and increasing the piston

travel.

862. Q.—What is the difference when

the car is loaded?

A.—This action is intensified, that is,

the piston travel is increased to a much

greater degree.

863. Q.—What determines the amount

of pressure that will be obtained in the

brake cylinder for a given brake pipe re-

duction ?

A.—The ratio between the brake cylin-

der and auxiliary reservoir volumes.

864 Q._Where is this variation, the

auxiliary reservoir being of a lixed size?

.\._In the brake cylinder, the volume

varying with the change in piston travel.

855. Q.—For a 10-lb. drop in pressure

in the auxiliao' reservoir, what then gov-

erns the brake cylinder pressure that will

result?

A. The brake cylinder piston travel.

866. Q.—About what l)rake cylinder

pressure should be obtained from a 5-lb.

brake pipe reduction, with 7^4-in. or 8-in.

piston travel.

A.—About 5 lbs. or a trifle more.

867. Q.—How much if a 10-lb. brake

pipe reduction is made?

A.—About 23 lbs.

868. Q.—Why the vast difference be-

tween the two 5-lb. reductions?

.\._The auxiliary reservoir pressure

that was expanded during the lirst 5 lbs.

reduction was subjected to some losses

that the second 5 lbs. was not, but the

main loss was through tilling the brake

cylinder to atmospheric pressure before

any gage pressure could be developed.

869. Q.—Or in other words?

A.— If the brake cylinder piston had

been drawn out by some other force than

the entrance of the compressed air, and

the triple valve exhaust port had been

closed, the cylinder would have contained

a partial vacuum, and 14.7 lbs. pressure

per square inch would have been required

to first fill the cylinder space vacated by

the piston before any gage pressure could

have registered.

870. Q.—The first 5 lbs. from the aux-

iliar>' reservoir then does what?

A.—Fills the space vacated by the pis-

ton to atmospheric pressure, with the re-

sult that a very low gage pressure is ob-

tained, but for the second 5 lbs. which is

not subjected to such a loss, the total of

the two 5-lb. reductions results in a con-

siderable gage pressure, or approximately

one-half of the maximum attainable for a

full service brake application from a 70-

Ib. brake pipe pressure.

(To be continued.)

Wind Resistances

Our readers are familiar with the more

or less spasmodic attempts that have been

made to lessen wind resistance to train

movement. Conical projections have been

put upon smokeboxes,- the fronts of

domes, stacks, and cabs have been made
wedge-shaped and cars have been

smoothed off on the sides. None of

these devices, however, have come into

general use, probably because their ad-

vantages were not sufficient to pay for

the expense of application.

There are very few fundamental prin-

ciples among natural laws, and there is

little reason why there should be a great

difference between air and water resist-

ances. In the water fast-swimming fishes

are rather blunt at the head, wMth a long

taper to the tail, and our cup-winning

PROPOSED DESIGN OK LOCOMOTIVE FRONT TO

LESSEN WIND RESISTANCE.

yachts have the same peculiarity of hav-

ing the greatest breadth of beam well

forward, with a long, easy run aft. And
now come the builders of aeroplanes and

dirigibles, who have shown that in order

to secure the best shape for bodies that

are to be driven through the air at high

speeds the front should be quite "bluff,"

a sharply conical or wedge-shaped foriri

not being at all the ideal to be aimed at.

This matter has been handled at some
length by a writer in The Engineer, who
shows that what is required in order to

reduce air resistance is to cut down the

transverse flat surface as much as pos-

sible, smooth off projections and use

gentle curves parallel to the natural flow

of the air.

The horsepower needed to overcome

front wind pressure increases with the

cube, not merely of the speed of the

train, but also with that of what is called

the "created wind," which in the case

of express trains may easily exceed 80

m.p.h.

He calls attention to the fact that the

smokebox of a locomotive lends itself

very well to modifications in this direction

and suggests that by forming the door
with a radius of something under 3 ft,

instead of the usual one, which is fre-

quently as much as 18 ft., we can produce

a front door much superior from an aero-

nautical point of view, such, for example,

as that shown in the illustration. It is

reasonable to expect this smokebox to

effect a saving of the order of 25 hp. when

the "created wind" speed is 60 m.p.h. and

60 hp. when it is 80 m.p.h.

The author claims that the shape of

the locomotive is deserving of careful

study and that some modifications of

such value as not only to be worth mak-

ing in the case of new engines, but pos-

sibly even worth while to be introduced

in the existing ones as they come into

the shops for heavy repairs.

Certainly there is no good reason to

think that the principle of air resistance

to a locomotive is different from its re-

sistance to any other body, and if train

resistance is to be cut down, the methods

similar to those adopted for aeroplanes

and balloons should be adopted.

New Salvador Railroad.

The construction of a railroad line from

Santa Ana, Salvador, the northern termi-

nus of the Salvador R. R., to Zacapa,

Guatemala, which is on the Guatemalan

Transcontinental, Central America, has

attracted the interest of .American cap-

ital. Its first function is to give Salvador,

the most thickly populated country on the

Western Hemisphere, as it is the small-

est, an outlet on the Caribbean. At pres-

ent, on account of the lack of railway

connections, Salvador has to be ap-

proached from New York through the

Panama canal. The secondary point of

interest in connection with the new road

is the fact that it is one additional link

in the projected Pan-American route.

Administration Bulletin.

The Railroad Administration is now
publishing the United States Railroad

Administration Bulletin to be circulated

free to employes on all railroads under

Federal control that do not have em-

ploye's magazines of their own. The bul-

letin is issued monthly and the first issue

contains eight pages, largely devoted to

news of the activities of the Railroad

.Administration, but including two pages

of local matter contributed by 83 local

editors on the various railroads. The cir-

culation is 1,000,000 copies a month and

the bulletin is printed in six different

cities in 85 editions, one for each rail-

road or group of railroads, each contain-

ing the articles prepared in Washington

and the distinct local matter. Thomas H.

MacRae. formerly managing editor of the

Santa Fe ILmf>loycs' Magacinc, is editor

in chief of the publication.
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Electrical Department
The Recovery of Valuable Material from Smoke and Gases by

Means of Electricity—Electrical Precipitation.

Electricity has done and is doing many
wonderful things. It has been used ex-

tensively to perform many duties. One
of its most recent applications is that to

the electrical precipitation, and an appli-

cation of which generally little is known.

The dust and fumes which are dis-

charged from the stacks of iron furnaces,

cement mills, copper smelting furnaces,

etc., represent a waste of valuable ma-
terial. Moreover they also frequently

constitute a nuisance. There are several

mechanical and chemical methods for col-

lecting this loss, but they are in general

limited. Temperature, acidity, etc., affect

them. The electrical precipitation proc-

ess has very few limitations and can be

generally applied for collecting suspended

solid and liquid particles of every descrip-

tion, whether acid or alkaline, and from

gases of widely varying temperature.

The electrical process has been used

successfully in lead smelters and copper

smelters, to coll-ect the metal from the

stacks and to eliminate smoke nuisances;

in cement plants to collect potash and ce-

ment dust ; in acid plants to recover acid

fumes ; also in rock crushers to suppress

the dust ; in iron blast furnaces to elimi-

nate the ore dust and to recover potash
;

rent connected to the "treater." the

familiar smoke clouds can be seen Cum-
ing from the stack, but with the current

"on" the smoke has vanished and just the

' S:acl

/? .,
_""^'""""

2. .SClIF.M.'iTIC DIAGR.AM OF ELEC-
TRICAL PRECIPITATION PIPE TREATER

trace of a vapor can be seen. The final

proof of the effectiveness is the carloads

of dust taken from the collecting bins.

Before describing the process and the

apparatus more in detail, two examples

of what can be obtained by the installa-

tion of this apparatus are given. These

examples give some idea of the econo-

mies to he gained, and the great waste of

... i;as plants to remove dust, tar and

lampblack, and in various other industrial

processes. In general the process applies

to the collecting of suspended solids and

liquids carried in gases.

The effect of the electrical precipitation

cry noticeable. With no electric cur-

•Ok KAI'I'l.M

ELECTUOni'.S

materials and what it means to some

large plants.

/\ copper smelting company installed

an electrical precipitation cquipincnl at a

cost of approximately $1I.S,CHJ0. The op-

crating expenses for the power, labor, etc.

amounted lo approximately $15,000 a year,

making a total cost for the first year of

$130,000. Here is the interesting part

—

the value of the copper dust collected for

the first year, the dust being worth 12c

a pound, was approximately $180,000.

The savings for the first year amounted to

more than the total cost and labor. In

the succeeding years a very magnificent

profit resulted.

Another example is that of a cetnent

plant. The equipment cost approximately

$180,000; labor for the year of approxi-

mately $11,000; the value of the cement

dust and potash secured amounied to ap-

proximately $80,000, a very satisfactory

profit.

While these examples are for lai^e

plants, smaller plants can be equipped at

nearly proportional cost and with pro-

portionate recoveries.

Let us see what are the principles of

electrical piecipitation. The "Treater" is

of a simple structure and in general con-

sists of two large horizontal fiues "A" and

"B" (Fig. 1) connected together by a

number of small vertical pipes "C." The
stack gases enter one flue (in this case

the lower flue B), passes up through the

pipes "C" to the other flue, where they

are discharged into the stack. In each

of the vertical pipes is suspended a small

wire or a small chain, carefully insulated

from the pipe which is grounded. Each
wire is charged to a high potential or

voltage usually at from 25,000 to 65,000

volts direct current. Here is a condition

of a wire charged with a very high volt-

age and surrounded by a pipe which is

grounded. There is therefore in each

pipe an intense electrostatic lield. The
chimney gases press through this intensive

field and become what is known as

ionized. That is, each ion coming in con-

tact willi the wire or chain becomes

ihargcd with electricity. These highly

charged ions arc continually collidin,g

with the suspended solid and liquid par-

ticles in the gas and imparl a charge of

like potential to such particles. The ions

travel at right angles to the wire and the

charged particles begin to travel towards

the opposite electrode or, in this case,

towards the side of the pipes. The gases

receive a static charge of the same

polarity as the wire and the particles are

projected against the inner surface of the

pipes, where they tend to stick and ac-

cumulate until the electric current is

lurned off. The dust is collected by

rapping llic sides of the pipes. Hoppers

at ihc bottom carry it off.
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Lubrication of Railway Motor Bearings.

To insure a cool ruiiiiitiK licarins it is

impurtaiu that a steady >ui)ply of lubri-

cant be constantly fed into il. The source

of supply must be a part of the motor and

of sufficient supply to last between in-

spection periods. There are several dif-

ferent general methods of lubrication

which have been used, as follows;

1. Crease.—A heavy grease is stored in

a box or cup over the bearing. As heat

is developed by the friction of the bear-

ing the grease melts and runs into the

shaft.

2. Grease and OiV.—The same ar-

rangement for the grease is used, but in

addition an oil well is located under the

oearing and the oil is fed to the shaft by

a wick.

.SKCTIOX TIIROl'GH AUM.MTRE
HOUSING.

i. Oil and Rings.—Oil is located di-

rectly under the bearing in which a small

brass ring runs. The ring is suspended

on the shaft and with rotation of the

shaft the ring rotates. The lower part of

the ring passing through the oil carries

the oil up to the liearing.

4. Oil and ll'aste.—Oil is placed below

and to one side of the bearing. Saturated

waste is packed into the bearing housing

so that it presses against the bearing

through a window cut in the bearing

shell. The oil is absorbed by the waste

as used by the bearing.

5. Vaseline Packed.—The entire bear-

ing is packed in vaseline. This method

is not adapted to the ordinary sleeve type

bearing. It is used mostly in the case of

the anti-friction bearings, namely, ball

and roller.

6. Circulating. Oi7.—Oil is forced

through the bearing by means of an oil

pump.

Method 4 is that used in the modern

railway motor and let us consider it more

in detail. With oil and waste lubrication

a good grade of mineral oil should be

used. Generally two grades are used, a

light oil called "winter oil," and for

winter use where cold weather exists, and

a heavy oil called "summer oil," for use

in the summer or where cold or freezing

weather does not exist. The waste should

be a long-liber wool waste and before

using it should be saturated in oil for at

least 24 hours and left on a grating or

screen to drain. The motor housing,

carrying or holding the bearing, should

be designed with an oil well having ample

capacity to hold sufficient oil to last for

a few thousand miles ; it should have an

accessible opening for retilling. The

saturated waste should be loosely packed

In the chamber and forced into place by a

rod or packing hook. The waste, being

s|)ringy, will hold itself up against the

journal.

.•\ good designed bearing if properly

packed, should run from one to three

weeks. The amount of oil used will de-

pend somewhat on the service conditions

and varies with the size of the motor and

ihe size of the bearing. Too much oil

can not be added at one time.

The Swiss Railways Extend Electrifi-

cation of Their Lines.

The introduction of electric traction on

ilie lines of the Swiss Federal Railways

has in these latter years, on account of

the acute shortage of coal occasioned by

I he war, received the foremost attention

if the authorities and has now emerged

as a very practical economic question.

The principal nerve of the Swiss rail-

way system is Government owned. The

electrification of these lines is simplified

by the vast store of unused water power

which the country possesses. According

to an official survey, verified in 1914, in-

cluding the stowing and improvement of

lakes, the water power of Switzerland is

capable of producing an encrg>- equal to

2,173,000 horsepower. If old plants were

replaced by new ones it is even estimated

that the highest efficiency of the total

water power reserves could be raised to

as much as 8.000,000 horsepower. On
January 1, 1914, the electric power al-

ready in use in Switzerland amounted to

887,000 horsepower.

The Swiss Confederation owns some

1,800 miles of the entire railway system

of the country which covers 3,216 miles.

Of the 1,416 miles owned by private com-

panies 622 miles are already electrical,

but only an insignificant percentage of

the Government railroads has so far been

operated by electricity.

The first important Federal standard-

gauge road to be chosen for electrification

was the Gothard Railway, one of the im-

portant international highways, featuring

moreover in many sections the brilliantly

conceived engineering of mountain rail-

ways. The electrification of the 68 miles

section Erstfcld-Bellinzona was approved

in 1913, and it is expected that it will be

opened this Fall. This section, with 28

per cent, of its length consisting of tunnels

and a grade of 2.5 to 2.7 per cent, for 25

miles, was chosen for an experiment be-

cause of its enormous traffic with Italy.

The operation of steam locomotives and

the large consumption of coal resulting

therefrom caused much smoke in the tun-

nels.

The sections Bellinzona-Chlasso ai

Erstfcld-Lucerne are expected to follow

1921 and the consulting experts ha

found that the big power stations

Amsteg and Ritom, the first yieldi:

26,000 horsepower and the latter i2.* "

'

horsepower, will also suffice for tlu

lines, even if the traffic should incrca-

some 60-70 per cent, .\nother series

plants yielding 70,000 horsepower

planned for eastern and central Switzi

land.

The cost of electrification of the Er-

fcld-Bellinzona line is estimated at f.'*.-

000,000. The cost of electrifying the entire

Federal railway system is estimated

roughly at $200,000,000.

In 1918 the electrification of the follow-

ing railways using steam traction was de-

cided upon and work on them commenced

at once : the sections of the Federal Rail-

roads Sion-Brigue and Berne-Thun ; the

section Haslc-Langnau of the Emmenthal

Railroad and the section Bevers-Filisur of

the Rhaetian Railroads.

The to be electrified section Sion-Brigue

will be a continuation of the electric trac-

tion Simplon tunnel which was opened for

traffic in 1906, with its northern exit at

Brigue.

The electrified Berne-Thun line, con-

necting with the electric Berne-Lotsch-

berg-Simplon railway, which latter was

Inaugurated in 1913, has already been

opened for traffic in May last. It now
provides excellent and frequent train con-

nections between the Swiss Capital, the

Bernese Oberland resorts and—in con-

nection with the Lotschberg line—the

Valals and Northern Italy.

The new locomotives which are being

used by the Swiss Federal Railroads on

the section Berne-Thun, besides those of

the Bcrne-Lotschberg-Slmplon line, are

each equipped with four single phase-

alternate current motors, each of 450

horsepower. The electric parts were fur-

nished by Brown-Boveri & Company,

Baden, and the mechanical parts by the

.'^wiss Locomotive and Machine Company
of Winterthur.

The electrification works on the Bevers-

Filisur line were completed by middle of

last April and from April 16 steam en-

gines have been duly replaced by electric

motors, the current being supplied by the

Power Station of Bevers, which furnishes

the necessary energ)- for the Engadine

lines which were electrified in 1913.
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Coke.

Furnace coke is used tor heating pur-

poses in so many metallurgical processes

and is also used for firing locomotives

where there are stringent regulations

against smoke production that it is of in-

terest to all railroad men. For long runs.

however, coke has not proven itself to be

altogether satisfactory for locomotive

work, owing to the volitilization of the

ash and its subsequent freezing on and

choking of the back tubesheet.

The old-fashioned beehive oven, in

which the great bulk of the coke made
in this country was burned, took a charge

f about 4'/i tons for 48-hour and
" J tons for 72-hour coke. That is, coke

that was burned for 48 and 72 hours,

far superior to any clay brick almost any

brick works could obtain the material to

make first-class crowns, and the silica

Iirick is now used almost e.xclusively.

In the Connellsville district, which was
lor many years the center of the coke-

producing industry of the United States,

about 66 2-3 per cent of the weight of

the coal charged is recovered as coke.

These are botji actual and theoretical

conditions. In the Pocahontas district,

owing to the low percentage of volatile

matter in the coal, which runs from i6>/2

to 19 per cent, there is a theoretically

possible yield of 80 per cent, but this

is not obtained in practice, because con-

siderable coal is wasted in the coking

process, and an actual yield of from 55

I'HYSICAL AND CHEMICAL PROPERTIES OF BEEHIVE OVEN 48-HOUR COKE.

- a — S'H " Chemical -Analysis

Dry Wet Coke Cells 'o = K
Connellsville stand-
ard coke 59.09 90.^8 60.47 39.53 IJO 3.0 1.80 0.42 0.80 87.46 U.j; 0.69 0.015

;.4C 66.67 33.33 260 104 3.0 1.75

Lower Banner.. 60.96 S7.78 60.87 39.13 300 120 3.0 1.75

General Average 59.04 87.09 63.77 36.23 280 112 3.0 1.75

Pocahontas Coke 59.68 89.64 52.07 47.93 236 94 2.5 ...

1.735 87.711

1.886 87.407

9.660 0.894

10.095 0.612

... 1.810 87.554 9.877 0.753

0.345 0.341 92.694 5.882 0.738 0.0063

respectively, before pulling. The ovens

are subjected to a rather strenuous treat-

ment. When they were opened the whole

mass of coke is incandescent and is ex-

tinguished by turning a stream of water

onto the mass with a hose, so that the

brick lining is also subjected to great

changes of temperature.

The brick used for liners are of a close-

ly ground fire clay. For the bottoms

there is used a mi.xture of soft and hard

fire clay, closely ground and hard burned

to stand the wear of the coke. These arc

made into tiles 12 in. by 12 in. by Ifi in.

Silica brick is used almost exclusively for

the crowns, and coarse-ground fire clay

for the doorjambs. The trunnel rings are

made in one large ring of fire clay or

made up of nine silica or clay brick>.

The use of silica brick for the crown

of coke ovens is a practice of compara-

tively recent origin. It was first sug-

gested by Mr. Jared M. B. Reis, of the

United States Coal and Coke Co. This

was first done about 1901, in the Connells-

ville region, where the practice was ridi-

culed as impossible. Even the brick men
themselves held this view and claimed

that when water was turned into the

ovens the silica brick would go all to

pieces. At that time there were only

a few brick works that had the quality

of fire clay necessary for making good
ri.ke oven crown brick, but after Mr.
Reis' demonstration that silica brick was

to 65 per cent would probably represent

the yield in the Pocahontas field. The
accompanying table gives some of the

prominent characteristics of the Connells-

ville, Banner Seam and Pocahontas coke.

It will be seen that as a burden bearer

the Connellsville coke and that from the

Lower Banner Seam stand first, but for

high carbon and low ash content the Poca-
hontas outranks all of the rest. The
table is of value to all foundrymen who
are using coke for melting purposes, and,

incidentally, the heat value of the product
can be obtaiiisd from it for locomotive
work.

German Destruction of French Loco-
motive Works.

The Railway Cacctte (London) re-

marks the damage done by Germans to

the famous locomotive works of the Com-
pagnie Fives-Lille and states on informa-
tion of Belgian correspondents that e(|uip-

ment to the value of .€2,000,000 has lieen

removed or destroyed. One item in this

list of destroyed apparatus includes 750
electric motors. The Germans employed
highly efficient methods of demolition.

For example, they inti;oduced the use of
massive blocks of iron as battering rams
to demolish the machinery that they had
not the opportunity to rcTnove. These
blocks they swung by chains from over-
head travelling carriages, ihen drove them
against the machinery markerl for de-

struction. An alternative method was to

hoist the machines themselves as high

as possible, then let them crash down on
the cement floor. The invaders sometimes
coveted the steel construction sheds in

which the equipment was housed. Three
of these sheds, for instance, were more
than 600 ft. long and 120 ft. wide, and
yet the wreckers dismembered these

sheds, packed them with care, and sent

them on their way toward the Rhine.

These facts and figures may serve to give

some conception of the vast amount of

new equipment that will be needed before

the factories in the Lille district can be
put on a productive basis again.

Pulverized Coal.

At a meeting of the Inlernational Fuel

.-Association it was stated that the use of

pulverized coal in a certain test had shown
a saving of 23 per cent as compared with
hand-fired coal. This sounds a trifle high
and it would be vvell to look into all con-
ditions before accepting them in the pres-

ent stage of the arr, though there is no
doubt that notable economies should re-

sult, because of the more scientific meth-
od of combustion that prevails in the

pulverized coal firebox. The matter has
gone so far that the experimental stage
has about been passed and it is to be
hoped that during the next year or so the

experiments so auspiciously begun on the

New York Centra! and elsewhere will be
carried to their full fruition and the dif-

ficulties of pulverization, drying, trans-

portation, slagging of tube sheets be en-
tirely done away with, as there seems to

be every probability that such a result

can be accomplished.

Railway Men for Russia.
The office of the director general of

military railways is desirous of securing
the services of a few good roundhouse
foremen, and men who have had experi-

ence in railway storekeeping, for railroad

work in Russia. The machinist and car
foremen will be paid $2,000 a year and
all expenses, including uniform, etc., and
will rank as second lieutenants in the

Russian Railway Service Corps. The
store material men will be ranked as

cither first or second lieutenants, receiv-

ing $2,500 or $2,000. Applications should
be addressed to "Officer Director General
Military Railways. 2709 Munitions Build-

ing, Washington, IX C, attention Lieulen-

am K. G. Cole," and should give appli-

cant's cx|)ericncc in detail.

A Standard Caboose.
In the work of attempting to standard-

ize a caboose the administration is trying

to devise a 24-foot caboose which will

comply with all the complex state laws
governing the operation of this class of

equipment. Several roads arc planning to

build as opportunity olifers and the stand-

ard type will permit iiiterslate operation.
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Boiler Water Treatment
A Description ot the Various Methods Employed

If you cover a steam pipe with asbestos, ful heat insulator. Its rhemical coinpo- to undertake such without knowing ac-

magnesia or other heat-insulating ma- sition seems to have little to do with its curately the composition of the water and

tcrial, you keep the heat in the steam; 'heat-insulating power, the big question of the material used to soften it. It is

if you line or coat a boiler tul)e with being the density or mechanical structure most im|>ortant to remember that the

scale or other heat-insulating material, of ihc scale. .•K scries of experiments quality of the water even when secured

you keep the heat out of the boiler water by Prof. Schmidt, of the University of from the same source varies widely from

and send it to the slack. By lagging Illinois, gave the following results, show- time to lime. These variations are not

)our pipes you save fuel easily. By lining ing decrease in heat-transfer efficiency of only seasonal and monthly, but daily,

your tubes with scale you waste it con- tubes coated with scale of different thick- and even hourly. A condition of excessive

tinuously and needlessly. .Ml natural ness and composition

:

concentration of the water after a pro-

waters contain more or less of this heat- Char- Thick- Loss of tracted drought may be changed within

insulating material, partly as suspended "1',",°^
Ync\. p^ftTon. ivl'c^nt'! a" hour to a correspondingly excessive

matter (such as clay, fine sand, insoluble j,'"'' '/50 Mostly carbonate ... 9 dilution bv a summer storm. The result
. „ ^ ,

Soft 1/3J Mostly carbonate ... 7 it , ' , 11
forms of iron, alumnium, &c.), partly as Hard i/32 Mostly carbonate ... 8 would be to decrease enormously the pcr-

dissolved matter, such as compounds of u^^d ".'.'.'.'.'.
i/I'S Mostly sSlp'hat''e" . ! ! ! 9

centage of dissolved matter and to in-

calcium magnesium, sodium, potassium Hard 1/20 Mostly sulphate — 11 crease, probably to a much greater de-
. , ^, , f 1

Soft 1/16 Mostly sulphate .... 10 , , , ,

and other mineral salts. Much of the soft 1/I6 Mostly carbonate ... 11 Sree, the amount of suspended matter.

suspended" matter, as well as most of the
f,"^^ •::;:;: 1/16 Mollly carbonale V.'. U ^^ ^ consequence, a prescribed treatment

dissolved matter, may form scale, but the Soft ... l/ll Mostly carbonate ... 15 of the water based on its analysis at any

suspended matter mav gcncrallv be re-
""'' ''' '^'°'"'' «"'"''='" •• '*

particular time might not lead to satis-

moved bv filtration, whicli will 1,e dis-
This, expressed in dollars and cents fg^t^^y results if applied at some other

cussed later
"""^"^ ''^"' "'"' ^ dePosit of 1-9 inch p^^iod. As an instance of the serious

Of the material commonly in solution
°f «"'« 16 cents of every dollar paid j^^gg^ ^f ^^ unintelligent "dosing" of

in boiler waters, the bicarbonates and '°'" '^°^' '^ '°^'- boiler waters may be cited the results of

sulphates of calcium and magnesium are The data just given must not be re- ^ j^^g ^^^-^^ ^f investigations which have

the most important scale formers. Natural 8"^^^, however, as indicating that the apparently shown that carbonate of soda

waters containing in solution bicarbonate decrease m the heat-carrying capacity of
;„ so,u,ion produces brittleness in boiler

of calcium or magnesium, or both, ex- scale-covered tubes can always be calcu-
5,,^, Carbonate of soda (soda ash) is

hibit what is called "temporary" or "car-
^^^^'^ ^^'"h 'he accuracy that these figures ^^^^ ;„ ^^3^ .^ater-treating processes, and

bonate" hardness: those containing dis-
w°"'d '"dicate. The important facts are.

1,5 unintelligent use may readily lead to

solved calcium or magnesium sulphate, or "^""S"^- ^^^^ ^^e loss is easi y prevented, ^ ,,^,y dangerous condition in the boiler.

both, possess "permanent" or "sulphate"
^"d that the advantages of soft water

g^^^^ Compounds
, J T »u ^t .u» ,..i^\,-.t„ abundantlv justify all expenditures neces- , ., j <r j r 1hardness. In the case of the sulphate

•

t v. v,
1

' ' lioiler compounds afford a very useful

scale the temperature required to separate
^^'^^ ° secure

1 .
ju ^^ means of boiler-water treatment in plants

.... t-,^ 1 -» _ 11 u„~t anv particular case could best be deter- , . , , ^ u
It IS too high to make its removal by heat- .• '

. , , . . whose size or value of output would not
, .• 1 _ t ._ „.„„„, mined bv comparing the fuel consumption . ., , ,

ing alone a practical means of treatment.
, . , , justify the use of a more expensive

In the case of water exhibiting carbonate ^"^ clean and then with scale-covered ^^^^^^ ^^.^ ^^.^^,^ ^^ ^_.^^ ^^ ^ ^^^^^

or temporary hardness, great improvement '"^cs. other operating conditions being
percentage of the plants of the country,

in its properties may be etTected by the "^^P' ""' °^"^- The chief disadvantage, assuming that

use of open heaters of the exhaust steam Water Softening they are used intelligently, is the neces-

type. .\s a rule sulphate scale is denser The methods employed in softening sity of frequently blowing down the

in structure with a higher heat-insulating water may be divided into two main boiler to prevent the accumulation of

value than carbonate scale, but the con- classes, those in which the scale-forming "sludge" and of alkaline (sodium) salts

ditions of formation aflfect this consider- property is removed before the water in the water, both of which cause foam-

ably. Where a porous structure permits enters the boiler and those in which the ing. Furthermore, this blowing down
water to penetrate the scale its heat- softening is eflfected within the boiler must be supplemented by washing out.

insulating effect is greatly reduced. In itself by means of so-called "boiler com- and occasionally closing down the boiler

many respects the effect of an increasing pounds." .^s to which one of the two to complete the removal of the sludge and
deposit of scale on the passage of heat classes of methods should be einployed of the boiler compound itself,

through the walls of a boiler lube is very in any particular case, would depend on Whenever competent supervision of

similar to the effect on the passage of the size of the plant and on the char- boiler-water treatment is available within

water through a tube of continually de- acter of the water to be softened. In the the plant organization, it is preferable to

creasing bore. In the case of the water case of waters of abnormal composition, soften the water before it enters the boil-

tube, the only way to get a uniform vol- it would frequently be impossible to pro- er, and this must be done when the per-

ume of water through it in a given time, duce a satisfactory water by either centage of scale-forming ingredients is

in spite of its dimini.shing bore, is con- method and a new water supply would high.

tinually to increase the pressure in the be necessary. Chemical Removal of Scale

water. So in the case of a boiler tube It cannot be too strongly emphasized The removal of scale-forming compo-
covered with a dense scale, the only way that this question of water treatment is iients from water by chemical means,
to maintain a constant flow of heat from one in which the employment of compe- whether before or after entering the

the furnace to the boiler water is to in- tent chemical and engineering knowledge boiler, is accomplished by converting the

crease the "heat pressure." so to speak

—

is both absolutely necessary and highly calcium and magnesium compounds into

that is, to burn more fuel. The most profitable, and it would be far wiser to practically insoluble forms, causing them
important effect of scale is due to the omit all forms of water treatment (in- to separate from the water and allowing

fact that in certain forms it is a wonder- volving the use of chemicals) rather than the material to be removed by blowing
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down, filtering or sometimes by settling.

Lime and soda ash are generally used for

this purpose when the softening occurs

before the water enters the boiler. The

lime combines with the carbon dioxide

which held the calcium and magnesium

carbonates in solution. These are no

longer soluble in the water after remov-

ing the carbon dioxide, and therefore sep-

arate from it. In a similar way the sul-

phate scale is removed by its conversion

tc insoluble carbonate by the soda ash.

There are in current use in power plants

practically only one lime-soda process,

of which there are two varieties, diflfering

chiefly in the temperature of the water

when treated. In all essential respects

the two varieties are similar. The treat-

ment consists of adding to the "raw"

water softening agents in carefully con-

trolled amount, which must agree with the

composition of the water, mixing these

thoroughly within the water, and permit-

ting sufficient time to elapse for the sepa-

ration of the "sludge" before the water

is fed to the boiler.

In the case of the "hot-continuous" pro-

cess, this separation is effected more

rapidly, which permits of less storage ca-

pacity than in the case of in the cold-

continuous. In all cases, though, it is

of the utmost importance to provide suf-

ficient storage space to allow the sludge

to be completely deposited before the

water is fed to the boiler; otherwise the

partially completed softening process will

be completed within the heater, and the

purpose of the treatment will be largely

defeated. Another advantage of the hot

process is that it expels the air from the

water and so reduces the corrosion.

Zeolite Process

The Zeolite process is entirely unlike

the processes described above, and, unlike

them, is an artilicial material composed

largely of sodium compounds which are

exchanged for the incrusting (scale-

forming) material of the water; that is.

the w'aier dissolves sodium compounds

from the softener and replaces it by the

calcium and magnesium which had caused

the hardness of the water. The hard

water simply flows over the permutit

packed in a cylinder or is forced up

through it and flows from it with all

scale-forming material removed. After

a time the softener must be regenerated

by allowing a solution of salt to flow over

it, restoring its original composition and

activity. The "Permutit" process is a

well-known, efficient variety of the Zeo-

lite treatment.

The construction and operation of this

softening cr|uipment is extremely simple,

and. as already stateff. water of zero hard-

ness is furnished. On the other hand, in

the case of water to a high degree of

tempfirary or carI)onate hardness there is

a correspondingly large amount of sodium

salts introduced into the water, so that

t
foaming is liable to occur Cas is liable

to occur when softening water of a snii-

ilar composition by means of boiler com-

pounds.) In such cases the following

modified form of the Zeolite process is

used

The Lime Zeolite Process is an inter-

mittent or continuous tank equipment, as

the lime-soda process previously de-

scril)ed, is connected through a filter to

a zeolite softener. Only lime is used in

the lank, the soda compound being se-

cured from the zeolite.

The filter is placed between the tank

and the zeolite softener to avoid any

sludge coating the permutit particles and

so impair its efficiency.

N'o process of water softening is satis-

factory unless the amount of suspended

matter is reduced to a minimum. In the

case of very finely divided matter this

may be done by adding so-called coagu-

lants—alum, for example—but these

should be used with extreme caution and

always under expert direction. Ordinar-

ily, though, such suspended matter is re-

moved by filters, of which the sand filter

with a down flow of the water is the most

satisfactory type. They are not expen-

sive, either in original or maintenance

cost.

The purpose of the methods described

above is to prevent the formation of scale.

There is another class of water-treating

material used largely to remove scale al-

ready formed and to some extent prevent

the formation of new scale. Graphite and

kerosene are most often used for these

purposes. Their action seems entirely me-
chanical.

Opinions as to the desirability of their

use vary from enthusiastic commendation
to absolute condemnation, though their

use seems generally approved by prac-

tical men. Neither should be used, how-
ever, in boilers in which there is already

a heavy deposit of scale, as the loosening

of this and its accumulation in the bottom

of the boiler is apt to lead to blistered and

bagged boiler metal. Both graphite and

kerosene should be used very cautiously.

Kerosene, if used in excessive quantity, is

apt to distil over and attack gaskets.

There is a very direct relation between

softening water and saving fuel.. The
following are a few cases reported of

such economies

:

1. A marlile company reports a saving

of 21 per cent of fuel l)y softening its

boiler water.

2. A crucible steel company, by sub-

stituting soft for hard water, effected a

saving of 3,600 tons of coal per annum,
which, based on current prices, would be

valued at $22,000.

."5. The Chicago and Xorlh-Western

Railroad Company, comparing its operat-

ing expenses in 1902-3 before and after

softening its water supply, reported a sav-

ing of $75,000 per annum. This saving

was effected at a period when coal cost

loss than one half the prices of today.

4. In addition to these, other cases

have been reported in which the profits

resulting directly from the substitution

of soft for hard water have been re-

ported as varying from 32 per cent on

an investment of $7,200 to 71 per cent

on an investment of $7,000. These profits

resulted largely from the elimination or

reduction of operating costs, such as

cleaning heaters, piping and economisers,

cost of cleaning instruments, interest and
depreciation on spare or idle boiler.

5. Furthermore, it has been estimated

that the use of hard water in a great

number of the locomotive boilers of the

country involves the consumption of 15,-

000,000 tons of coal more than would be
needed were soft water only used.

6. A steel company, whose annual out-

put is 50,000 tons, reports a saving of

200 pounds of coal per ton of steel re-

sulting from the softening of its boiler

water.

The above are convincing evidences of

the opportunity presented to power plant

operators for saving, by means of water
softening, a very considerable proportion
of the coal which will be mined during the

current vear.

The Wear of Chilled Iron Wheels.
An eminent engineering authority on

the suliject of chilled iron wheels, states
that the Hfe of the chilled iron wheel
would be much prolonged were it not for
the fact that the tread of the wheel is used
for applying the brakes to retard the
velocity of the train. The amount of
energy consumed per minute in modern
brake equipment is enormous in compari-
son with the tractive effort of the most
powerful engine. It is well known that

high temperatures are developed in the

tread of the wheel in a very short time,

giving rise to thermal cracks, regardless

of the type of metal of which the tread

is composed.

This would not be so serious a matter
in itself were it not for the fact that the

coefficient of friction between the wheel
and rail is irregular, allowing the wheel
to slip and slide. These range all the

way from the common brake-burn and
slid flat to the comby conditions. The
friction of the brakeshoe is a variable

quantity, depending upon the velocity of

wheel, rotation and shoe pressure. At
ten miles per hour the coefficient of fric-

tion in a modern brakeshoe will reacii

40 per cent or more. It is quite evident,

with a coefficient of friction as high as

this, that the tendency to skid is very

great if the friction between the wheel

and rail is very much less, as shown by

the following variable conditions.

Clean dry rail, 20 to 25 per cent. Clean

thoroughly wet rail, 18 to 20 per cent.

Oily and mois' rail, IS to 18 per cent.

Sleet on rail, 15 per cent. Light snow
or frosty rails, 10 per cent.
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Sand Blast for Cleaning Flue Sheets for Electric Welding

This device, the details of which are

shown in the accompanying drawings,

consist of a reservoir 10 ins. by 24 ius. or

any convenient size. Into the bottom a

2-in. male and female elbow is screwed,

and the same is bushed down to ->^-in.

pipe thread and a short fi-in. nipple

screwed in. A Vi-in. hose is slipped over

this nipple and secured and the hose leads

to the other ^-in nipple which is screwed

into a f^-in. by ^-in. bushing which is in

the ^-'\n. Tee shown in the upper right

hand corner of the drawing.

Handles for carrying the reservoir are

shown near the top of the reservoir and

arc -SO constructed that they turn up to a

horizontal position and stop there as the

neck of each handle when, in a vertical

position, is horizontal, so that when the

By A. C. CLARK, Pittsburgh, Pa.

part of the air supply passes down through

the valve on the top center of the reser-

voir, then forces sand through the open-

ing at the bottom of the reservoir and

along the hose to the point E, then by

opening the valve E the supplementary

current of air forces the sand through the

opening at the arrow point near E, where

the current of sand may be guided over

the face of the flue sheet. The reservoir

of the size referred to holds about 35

llis. of sand which should be passed

through a No. 8 sieve.

In filling the reservoir it should be noted

that there is no pressure in the reservoir

liy opening the value A. then close valve

.'\, and remove the plug B, and fill with

dry, cleaned sand. Then replace and

tighten the plug B. In operating, attach

through the burlap. The operator engaged

in cleaning the sand should use a

respirator in addition to a canvas hood

furnished with an insinglass window. If

loam sand is used the amount of dust is

considerable. The whole apparatus is easy

of construction, and its use has been much

appreciated by expert welders.

Preventing the Growth of Cast Iron.

Amongst the fascinating problems

which make engineering science at once

a most exacting and a most fruitful study

the characteristic behavior of metals under

varying conditions provides many ciwious

DETAILS OF SAND BLAST

handle is in a position for carrying the

reservoir the end of the handle is against

the plate which is spot welded to the

reservoir, which is supported by three

legs made of J^-in. by IJ^-in. wrought

iron.

On the top of the reservoir is shown a

filling plug B, a globe valve air inlet, and

a pressure gauge. The air supply comes

through a Vi-in- hose, then through a ^-in.

nipple into end of T, and from thence

hose C to air supply line. Open the valve

D, admitting only 5 lbs. pressure which is

sufficient to force the sand to point E.

Open the valve F, and sand will be forced

through the nozzle G to the flue slieet. In

shutting ofT, close the valve F. and open

valve .\. .Ml the apparatus shown may be

readily placed in the firebox.

In regard to the best use of the ap-

pliance, it is generally necessary that the

sand should be cleaned of dust. A simple

apparatus shown in the second drawing

will be found very effective. This consists

of a barrel with a ^-in. pipe coiled and

perforated as shown with Vi-in. holes 1

in. apart on the upper side, and placed in

the bottom of the barrel. A %-in. valve

is used in admitting air. In operating, re-

move the upper hoop, fill the barrel with

sand, cover the top of the barrel with

burlap and replace the hoop. The hoop

will keep burlap in place. Turn on the air,

and the dust in the sand will be forced

APPARATUS FOR RE-.\IOVING

DUST FROM SAND

cases. For example, grey cast iron grows
appreciably in volume when exposed to

high temperature. This characteristic,

which causes much trouble in cast dies,

valve seating and other parts, is believed

to be due to internal oxidation caused

by the penetration of hot gases into the

metal. .-\ remedy recently suggested in

England is to eliminate free graphite from
the surface of the metal, this being the

cause of its porosity. Successful results

have been obtained by annealing the parts

for several days in iron rust at a tempera-

ture of from 1650 to 1830 degrees Fahren-

heit.
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Items of Personal Interest

J. E. Slimp has been appointed general

manager of the United Railway Car

Company, Boston, Mass., manufacturers

of interurban and short line cars.

M. J. McGraw, master mechanic on the

Chicago & Alton, will have charge of the

northern division, including Roodhouse,

with headquarters at Bloomington, 111.

J. McWood has been appointed master

car builder of the Grand Trunk, Eastern

Lines, with headquarters at Montreal

Que., succeeding J. Hendry, assigned to

other duties.

R. S. Hammond, formerly with the

American Steel Foundries, has been ap-

pointed Pittsburgh representative of the

Whiting Foundry Equipment Company,

Harvey. 111.

D. K. Orr. assistant chief engineer of

Ihe Monongahela. has been appointed su-

perintendent, with headquarters at

Brownsville, Pa., and his former position

has been abolished.

H. H. Maxfield, acting works manager

of the Pennsylvania Eastern Lines, with

office at Altoona. Pa., has been appointed

works manager, in charge of the Altoona

shops, with office at .\ltoona.

E. H. Roelofs. assistant engineer nf

motive power on the Philadelphia &

Reading, with headquarters at Reading,

Pa., has resigned to enter the service of

the Baldwin Locomotive Works.

Col. James A. McCrea, formerly gen-

eral manager of the Long Island, has re-

turned from service in France and has

been elected vice-president of the Bank-

ers' Trust Compatiy of New York.

W. C. Bower, purchasing agent of the

New York Central, with headquarters at

New York, has had his jurisdiction ex-

tended over the lines west of Buffaln.

succeeding G. R. Ingersoll, resigned.

Frank Lafond has been appointed road

foreman of engines of the Los Angeles

division of the Southern Pacific, with

headquarters at Los Angeles, Cal., suc-

'""ding R. X. Richardson, assigned to

ler duties.

\. S. Bartlett has been appointed su-

perintendent of the Mount Washington
railwa)-, with office at Base Mt. Wash-
ington, N. H. Mr. Bartlett was formerly

in charge of the motive power of the .St.

Johnsbury & Lake Champlain, for over

30 years.

Elliot Reid, assistant to the general

manager of the Westinghouse Lamp
Company. 165 Broadway, New York, has

been appointed sales manager in charge

of the activities of the company in both

large and miniature classes of lamps in

local territory.

C. \. Thacker has been appointed

storekeeper of the Toledo, St. Louis &

Western, with headquarters at Frankfort,

Ind., succeeding H. G. Davis, acting store-

keeper, who has been appointed general

stores agent in charge of the inspection

of ties and other forest products, with

headquarters at Frankfort.

C. S. Branch, master mechanic on

the Chicago & Alton, under the new ju-

risdiction, will have charge of the south-

ern division up to the southern yard lim-

its at Bloomington, including also the

Chicago, Peoria & St. Louis, with head-

quarters at Springfield, III.

The Anglo-Saxon Trading Corporation,

114.\ Pitt street, Sydney, Australia, ad-

vises through the New York office that

the corporation desires to receive cata-

logues and full particulars from manu-
facturers of devices relating to the me-
chanical department of railways.

I.IKL T. IIOWAKI

X. .M. Canty, assistant superintendent

of the American Brake Shoe & Foundry

Company, Chicago, has been appointed

superintendent of the Pine Bluff, .Ark.,

plant of the Standard Brake Shoe &
Foundry Company. The latter has re-

cently made additions to its equipment

work, thus doubling its capacity.

Carl B. Andrews, chief engineer of the

Oahu Railway & Land Company of

Honolulu, Hawaii, has resigned to take

up the work of planning and constructing

a railway system for the Pampanga Sugar
Development Company of Manila, Philip-

pine Islands. The work will require

aliout a year and a half to complete.

.v. L. Garland, manager of the Phila-

delphia, Pa., office of the Safety Car
Heating & Lighting Company, has been
elected vice-president, with headquarters

at Philadelphia, Pa. Mr. Garland was

recently relieved from active service with

the 87th Battalion, Military Railroad,

where he held the rank of major in the

Engineer Corps.

Lieutenant-Colonel Felton, president of

the Chicago Great Western, has been

given the title of commander of the

Legion of Honor by the French Govern-
ment in recognition of his work as di-

rector-general of military railways. The
United States Government has also

honored Col. Felton with the distin-

guished service medal.

J. H. Minton, senior assistant engineer

on the Pennsylvania Western Lines, with

headquarters at Pittsburgh, Pa., has re-

signed to accept a position with the United

States Steel Corporation at Pittsburgh.

The field work formerly handled by Mr.
Minton has been placed in charge of T. M.
Bole, assistant engineer, with headquarters

at Pittsburgh, and the office details and
preparation of plans and specifications in

connection with new construction work,

formerly handled by Mr. Minton, has been

taken over by L. P. Struble, assistant en-

gineer, with headquarters at Pittsburgh.

H. P. Anderson, mechanical superin-

tendent of the Missouri, Kansas & Texas,
and the Missouri, Kansas & Texas of

Texas, with office at Denison, Tex., has
been transferred to the staff of the fed-

eral manager, at St. Louis, Mo., in charge
of executive and administrative in con-

nection with the mechanical department
on the roads under the jurisdiction of

C. N. Whitehead, federal manager, and
C. I. Evans, chief fuel supervisor, has
been appointed chief assistant mechanical

superintendent in charge of maintenance
of equipment, with office at Denison.

Howard P. Cook, sales agent, Colum-
bia Nut & Bolt Company, Bridgeport,
Conn., has returned from war service

and resumed his former position as above.
Mr. Cook enlisted as a private and was
attached to the supply train in the 27th
Division, on June 12, 1917. After serv-

ing several months as a private and
non-commissioned officer at Camp Wads-
worth, Spartanburg, S. C, he was
commissioned and transferred to the

construction division of the army, and
assigned as adjutant of the Utilities

Detachment, serving in this capacity until

recently discharged from the army. His
many railroad friends will lie glad to learn
that he has resumed his former position

with the Columbia Nut & Bolt Company.
.As announced elsewhere in this issue,

Geo. L. Fowler, consulting mechanical
engineer, with an office at 120 Liberty
street, has become connected with this

paper as an associate editor. Mr. Fowler
is principally known through his work
as a research engineer in the field and
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the original work that he has done in

that line. He was connected with Dr.

Goss in the well-known tests of the

radial-stayed and Jacohs-SluipiTt lioilcr

tests at Coatesville and designed the ap-

paratus for and made the detcrminaiions

of the character of the circulation in the

water legs of the boilers. He has made

the only investigations ever undertaken to

measure the lateral thrust of each wheel

of a locomotive or car against the rail on

a curve, and is still engaged on an in-

vestigation into firebox stresses, in which

he is making an examination of the rel-

ative movement of the inner and outer

sheets of the firebox due to variations in

expansion. This includes temperature de-

terminations of the fire and water sur-

faces of the inner sheet. He also made

the temperature measurements of the

wheels when subjected to brake action

under moving trains in the A. S. .\. brake

tests on the Virginian Railway a year ago.

In addition to this he has been extensive-

ly engaged in editorial work.

Q & C Packing and Lubricator

Company.

The Q & C Company, with general

offices at 90 West St., New York, an-

nounce the formation of the Q & C
Packing and Lubricator Co., with gen-

eral offices at the saine address and a

factory at 70 Pearl St., Jersey City, N. J.

Charles F. Quincy is president, W. W.
Hoit vice-president, and F. F. Kister,

treasurer, all of the present Q & C
Company organization. S. S. Whitehurst,

vice-president, and J. C. Smaltz, secretary,

are now officials of Steel & Condict, Inc.,

Jersey City, N. J., where increased manu-

facturing facilities are being provided to

care for the popular Q & C piston rod

packing and lubricator.

Charles F. Quincy, as president of the

Q & C Company, has made the various

Q & C railway car appliances, track tools

and locomotive safety devices a by-word

of efficiency to railroad men for the past

twenty-five years, and in a like manner

will devote his energies to these latter de-

vices. W. W. Hoit, vice-president, for

years has traveled out of New York for

the Q. & C. Company, and formerly for

the Railway Appliances Company. Other

representatives of the Chicago and St.

Louis offices will later be assigned to the

new company, giving their entire time to

the packing and lubricator business.

Ample provision has been made to care

for the general lines of the Q & C Com-
pany, as heretofore.

The packing and lubricator, which have

been marketed by the Q & C Company
for the past year, promises to develop into

a field of large dimensions. I'sers of Q
& C packing are able to obtain thousands

more miles of service before renewals

than heretofore thought possible. This,

lo a certain extent, is due to the lubricator

which provides a sufficiently uniform

lubrication to the piston rod, when an<l

where necessary. No oil is used when

the engine is standing, and the unsightly

swal) is eliminated.

OBITUARY
Oscar Otto.

Oscar Otto, general superintendent oi

the South Philadelphia Machine Works

of the Westinghouse Electric & Manu-

facturing Company, died on June 30 as

a result of injuries received in an auto-

mobile accident near Westlgrove, Pa. He

was born in Manitowoc, Wisconsin, on

January 2, 1859, and, after finishing his

apprenticeship course as a machinist in

the Manitowoc shops of the Chicago &

Northwestfern, served during several years

at various places in Wisconsin. He then

entered the service of the Northern Pa-

cific, at Tacoma, Wash., going from there

to the Oregon Short Line, at Salt Lake

City, Utah. In 1898 he returned to the

service of the Chicago & Northwestern

as superintendent at the Chicago shops.

In June, 1909, he accepted a position as

general superintendent of the Westing-

house Machine Works, at East Pittsburgh,

Pa. When the Westinghouse Company

opened its new plant at Essington, Pa.,

Mr. Otto supervised the installation of

the machinery, and later, in February,

1918, he was transferred to the new works,

where he remained until his death.

Matthew J. McCarthy.

Matthew J. McCarthy, superintendent

maintenance of equipment of the Balti-

more & Ohio R. R., Western Lines, with

headquarters at Cincinnati, Ohio, died at

his home in that city on July 12. He was

born at Susquehanna. Pa., in 1868 and en-

tered railway service in 1889 as an ap-

prentice with the Erie R. R. Later he was

with the Chicago. Burlington & Quincy

R. R. at Burlington, Iowa, as machinist,

inspector and general foreman ; for four

years was division master mechanic on

the Michigan Central R. R. at St. Thomas,

Ont., and for two years was division mas-

ter mechanic on the Lake Shore & Mich-

igan Southern R. R. at Elkhart, Ind. He
was with the Cleveland, Cincinnati, Chi-

cago & St. Louis as superintendent of

the shops at Beech Grove, Ind., for three

years, and then was assistant superinten-

dent of motive power at Indianapolis for

a year and a half. On January 1, 1913, he

was appointed superintendent of motive

power of the Baltimore & Ohio South-

western R. R. and the Cincinnati, Hamil-

ton & Dayton R. R., with headquarters at

Cincinnati, and was later made superin-

tendent of motive power on the Baltimore

& Ohio R. R., which position he held at

the time of his death.

—LJI^
PJxon;§

^'••H DIXO.N CRl-l-IKLf-

The Easy
Removal of
Triple Valves
is made possible by the use

of Di.xon's Graphite Pipe

Joint Compound because

the graphite in it lubricates

the threads and allows the

connections to be easily

opened. The gaskets are

also uninjured and pre-

served for future use.

In replacing triple valves

the use of Dixon's Graphite

Pipe Joint Compound not

only insures easy removal

but also TIGHTER air

joints than possible with

any other compound which
stops all leaks of air at

joints.

DIXON'S
Graphite Pipe
Joint Compound
resists heat, cold and cor-

rosion.

Write for Booklet 69-D.

Made in JERSEY CITY, N. J., by the

Joseph Dixon Crucible

^^ Company ^^
ESTABLISHED 1827
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DERAILMENTS
ON AGAIN
WITH

"FEWINGS"
CAR REPLACERS
Make quick and easy work foi

the wrecking crew. Are light

enough to be handled by one

man, but have a capacity to

carry the heavy locomotives of

the present day.

r t

TOP VIEW
OUTSIDE
REPLACER

UNDERSIDE
INSIDE

REPLACER
NOTE REINFORCING RIBS, AND

HANDLES PROVIDED.

A gradual and easy climb

of wheels on replacer. High

enough to do their work, but

do not interfere with under-

rigging of cars and locomotives.

90 WEST ST.

NEW YORK.

Peoples Ga« BIdg., Chicago

Ry. Exchange BIdg., St. Louis.

Bulletins, Catalogues, Etc.

Baldwin Record No. 93.

The Baldwin Locomotive Works War
Industries forms the subject of a highlj-

interesting, finely illustrated pamphlet of

24 pages. It will be recalled that when
the war broke out in -August, 1914, the

manufacturing facilities of the company
were promptly placed at the disposal of

the .\llied governments. Russia was espe-

cially in need of railroad equipment, and

S. M. Vauclain, then senior vice-president

of the company, visited Russia in the fall

of 1914, and also early in 1915, and se-

cured extensive orders, 30 Mallets were

rapidly completed and shipped. This or-

der was followed by others, including

gasoline locomotives. Among the most
i;otable achievements was the filling of an

order for the French Government for

twenty narrow-gauge tank locomotives.

This order was received on November 3,

1914, and the twenty locomotives were

ready for shipment on November 21. Two
hundred and eighty locomotives followed

of the Pechot type, a double-ended type

weighing about 14 tons. Others of heavier

types followed in amazing rapidity. In

1916-17 Great Britain was supplied with

960 locomotives, nearly half of which were

heavy locomotives of the standard gauge.

The War Department of Great Britain

stated that if it had not been for the

prompt and efficient deliveries of Bald-

win's locomotives, some of the accom-

plishments of the British .\rmy could not

have been possible.

This was not all. On the Eddystone

property of the company two large plants

were erected for the manufacture of war
munitions. One of these was leased to

the Remington Arms Company, and after-

wards acquired by the Midvale Steel and

Ordnance Company. The capacity of this

plant reached 6,000 rifles per day, and sup-

plied nearly tw-o-thirds of all the rifles

used by the .\merican Army. The second

plant was entirely owned by the Baldwin

Locomotive Works and constituted one of

the greatest industrial achievements of the

war.

.\t the same time about 300 locomotives

ivcrc furnished to the .American Govern-

ment, and for the first time in history

the locomotives were shipped entire, with

the exception of the smoke stack. The
various types of locomotives are all il-

lustrated in the pamphlet, together with

heavy guns mounted for rail transport,

the whole forming a unique memento of

I he war period.

dium, and its improvement and increase

in volume year by year is the best proof

of its popular favor. The work is di-

vided into six sections, including ad-

dresses, classified materials, trade names,

miscellaneous data, standard prices and
advertising section. The classified ma-
terial section, embracing over 10,000

classifications, the names of the various

manufacturers of iron and steel products,

building construction materials, railway

supplies, etc., is admirably arranged. The
same may be said of the other sections

rendering the desired information easy of

procurement. The work extends to 1,600

pages, about 10 per cent more than last

year, 580 of which are devoted to adver-

tising, of which there are over 1,600. Of
mechanical data there are 250 pages, a

valuable volume in itself. The publica-

tion had the distinction of being of much
service in the government departments

during the war period. The book is pub-

lished by MacRae's Blue Book Company,
Railway Exchange. Chicago, III.

MacRae's Blue Book.

The 1919 edition of MacRae's Blue

r.iiok was issued last month and shows a

continuation of the growth that has

marked its progress since its inception ten

\cars ago as a high-class advertising me-

Railroad Problems.

Robert S. Lovett. president of the

L^nion Pacific System, has contributed in-

teresting comments on the railroad prob-

lem, and proposes certain methods for

solving it. The comments e.xtend to 76

pages of a finely printed pamphlet, and
starting with the assumption that public

opinion overwhelmingly favors the con-

tinuance, by private ownership, of compe-

tition in service and facilities furnished by

railroad carriers, and that this will be es-

tablished, he comes to the question of the

existence of the weaker roads being sup-

ported by the strong, when it is well

known that the credit of the strongest

has not been any too good during the

last ten years. Mr. Lovett believes that

the absorption of some of the weak lines

by the strong, upon fair terms, should be

promoted, but no consolidation should be

permitted which eliminates competition;

and Congress should adopt a sound rail-

road policy and fix rates sufficient to en-

able the carriers to provide safe and ade-

quate service, and attract new capital

necessary to the public interest. Further-

more, the railroad transportation system

should be rescued from the irresponsible

and conflicting State agencies, and

brought under uniform national control

because executive and administrative

functions cannot be efficiently exercised

by boards, commissions or committees.

We have had enough of penal authorities,

and Mr. Lovett believes that a Secretary

of Transportation should be appointed

with the same powers as other secre-

taries in the organization of the Govern-

ment, and a multitude of hindrances and

imnecessary adjuncts would pass to the

scrap heap.
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COLUMBIA
DEVICES

Original

Columbia Lock Nut Assembled

Made Hexagon and Square

Square

Columbia Gib Nut Lock

Simplicity Cotter Key

^r=!^^

Make your work light-

er, protect your reve-

nue earners and insure

smooth running cars

and engines. Illustrated

booklet mailed upon
request.

Columbia Nut
& Bolt Company

Accident Bulletin.

'riio Interstate Cimimerce Commission

has issued .Accident Bulletin No. 69, con-

taining details of collisions, derailments

and other accidents resulting in injury to

persons, equipment or roadbed arising

from the operation of railways used in

interstate commerce during the months of

July, .\ugust and September, 1918. The
investigation of accidents is now very

thorough, being regularly conducted by

the Bureau of Safety, and in addition to

this the general increase in the cost of

materials and labor has had the effect of

increasing to some extent the number of

lailway accidents classified as train acci-

dents solely because the damage to prop-

erty exceeded the reported minimum fig-

ure of $150. In spite of this fact it i<

gratifying to note that the number of

accidents resulting in casualties to per-

sons is below the average of several pre-

ceding reports, the list of persons injured

in the nine months ending September.

1917, being reported as amounting to

52,095 ; killed, 7,196; while during the same
period in 1918 the number of persons were

reported as 49.178; killed. 6.595.

half the number of the outstan4ing shares

of stock of these railways, and that nearly

the same number, variety and value of

holdings had been maintained for several

years preceding. The slight variations as

compared with previous records of sta-

tistics are presented with microscopic

exactness, but in the matter of amounts

of interest on the investments the Bureau

is as silent as the Sphinx.

For Testing and Washing
Locomotive Boilers

Railway Stockholders.

The Bureau of Railway Economics has

issued Bulletin, Miscellaneous Series, No.

33, showing the number of railway stock-

holders on December 31. 1917, the date

on which the railway system of the United

States passed into the hands of the Gov-
ernment for war operation. The statistics

are interesting as showing iiow many per-

sons owned the railways and v.hat was
the amount of their holdings at the perisd

referred to. The approximate amount ot

railway stock in the hands of the general

public at that time was $6,377,551,082.

This stock was in the hands of 636,20**

holders, the average amcnint of holdings

being $10,024. The fact that corporations,

estates and similar holders are enterec

but once, and that their holdings belonget'.

actually, though indirectly, to many
others, greatly increases the number
though not enumerated.

Districts arc classified in the Bulletin,

Inil the chief outstanding fact is that

i-,301 of the stockholders held about one-

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

rers of
a and
rtifck Valr

ASHTOINJ
POP VALVES AND GAGES
The Quality Goodt That La*t

The Athton Valve Co.

271 Franklin Street. Boton. Max

INC.
Bridgeport, Conn.

Locomotive Draftsmen
Thoroughly competent locomotive elevation and

detail draftsmen wanted. Give age. education, ex-

perience, salary expected, and when services will be

available. Permanent position.

H. K. Porter Company
PITTSBURGH, PA.
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Railway Mounts for Long Range Guns

of the U. S. Navy
Among the remarkable things achieved oeen originally built for certain battle placed upon railroad mountings they

by the United States in the preparation cruisers. These guns could throw a 1,500- would be a valuable addition to our ar-

for sustaining its part in the war was lb. projectile at a muzzle velocity of 2,800 tillery, in that they would throw a heavier

the construction of some railway mounts ft. per second, wliich. with a high eleva- projectile with greater accuracy than any

RAII.WAV GLN CARRIAGE AND 12 INCH GUN, THIS MOUNT RUNS ON KORTY WHEELS. AND WAS UUILT BY THE HAEUWIN
LOCOMOTIVE WORKS FOR THE BUREAU OF ORDNANCE, NAVY DEPARTMENT.

for certain long-range navy guns that be- tion, gave an cflFcctive range of nearly 30 gun previously placed on movable land

came available in November, 1917. There miles. mounts.

were some 14-in., 50-calibcr guns that had It was felt ^bat if these guns could bo As soon as it was decided to do this.
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work oil the plans was started, and they

were conpleted in less than 30 days and

were ready fur bids on January 25, 1918.

These plans called for five railway gun

mount-, for as many 14-in. guns, six loco-

motives and six complete trains of cars,

or 75 cars in all.

The contract for the gun mounts and

locomotives was awarded to the Baldwin

Locomotive Works, which undertook to

make the delivery on June 15. The
project, however, was speeded up so that

the first mount was completed and moved
out of the Baldwin shops on April 25,

or 72 days from the date that the bids

were opened and 20 days ahead of sched-

ule time.

It was the original intention to have

lirsl gun train was completed August 11,

and the first two left fur the front on

.\ugust 17 and 18. The first gun mount

was ready 12 days after the girder was
unloaded from the ship, and the first two

trains were ready 22 days after erection

started. The first gun was fired against

the Germans on September 5, or less than

250 days from the time that the project

was first thought of.

The total weight of the mount is about

550,000 lbs. It is carried on four six-

wheeled trucks, or 24 wheels in all, so

that the weight per wheel was about

22,900 lbs. This was thought by the

railway authorities of France as too

heavy a wheel load to be moved over cer-

tain of their bridges, and protests against

per sq. ft., according to ofiicial data.

The cut at the rear of the mount was

formed of !4-in. armor plate and enclosed

the main girders as well as the breech

of the gun.

When the first gun was ready it was

desired to make a test before moving

up to the firing line. The longest range

that was available in France was one of

14 miles. Three shots were fired over this

range and they all fell within a square of

150 ft. on a side. They were then sent

to the front and put into action on Sep-

tember 5, as already stated. The eflfect

was tremendous. They served the pur-

pose of destroying the railroad at Lacjn

and breaking the German line of com-

munication from that point to his western

ONE OF THE 14 INCH NAVAL R.\IL\VAY GUNS DESIGNED, BUILT .A.VD PIT INTO OPERATION BV THE BURE.^U OF ORDNANCE
OF THE NAVY DEPARTMENT.

this battery operate in connection with

the British forces, but on May 23 Gen.

Pershing cabled, requesting the imme-

diate shipment of the entire expedition

to St. Nazaire, and the first shipment was

made to that point on June 20. The

delay was caused by the torpedoing of

an inbound steamer intended to take the

guns.

.'Vnticipating the need of skilled men for

erection work in France, 200 experienced

railroad mechanics were selected from the

men at the Great Lakes Training Station

and sent to France a little before the first

shipload of material sailed.

The first shipment arrived at St. Na-

zaire on July 8: the second and third

on July 21. The locomotive and car

erection began July 20. The erection

of the first gun was begun July 30. The

such a movement were registered. Lieut.-

Com. Buell, who had charge of the erec-

tion, answered the protest as soon as

the first mount was ready by simi)ly haul-

ing it out and over one of the bridges in

question.

The truck axles were designed to sus-

tain a maximum axle load of 63,000 lbs.

The kinetic energy of the gun is about

4,000,000 ft. lbs., which is absorbed

through a hydraulic brake in the recoil of

44 in. in the slide, and when firing on

the rails the movement to the rear is

about 26 ft.

.Arrangements were also made for fir-

ing the gun from a pit, when the load is

transmitted to foundation members in the

form of a heavy grillage construction of

castings and structural steel shapes, the

load being limited to about 4 tons

front, necessitating a long detour to the

rear.

The locomotives used to haul the bat-

tery train were of the consolidation type

and weighed 139 tons, of which 83 tons

were for the locomotive and 56 tons for

the tender. The cars were of the or-

dinary American type of box car, carried

on bogie trucks, but fitted with the

French type of couplers and buffers.

Having accomplished this on the spur

of immediate necessity, attention was
turned to the further development of mo-
bile mounts and greater perfection on
railway mounts. The results of this work
of development are shown in our frontis-

piece illustration of the latest form of

heavy gun mount produced in the L^nited

States. The car is carried on forty
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wheels instead uf twenty-four, while tlic

caliber of the gun is but twelve inche^

instead of fourteen.

This gun and mount is now at the naval

proving ground at Dahlgren, Va. Like

its predecessor it was built by the Bald-

win Locomotive Works.

The immediate forerunner of this latest

development was the 12-in. gun mount.

The mount referred to has neither recoil

nor traveling mechanism. The entire

mount is about 105 ft. long and weighs

575.000 or something more than the

mount for the 14-in. naval gun.

This design can be transported at a speed

of 40 miles an hour over a standard

gauge roadbed and will take any curve

met with in American practice. This

mount has no traverse for the gun and

when it is to be used the track is laid

on a curve and the gun is trained on its

objective by moving back and forth with

a gasoline engine. A special hand trans-

lation mechanism being used for spotting

the mount in the exact position.

one of the most powerful in existence.

The muEzle velocity is 3200 ft. per sec.

and the range is appro.ximately 30 miles.

We are indebted to the American So-

ciety of Mechanical Engineers for the il-

lustrations of the locomotives, ca^s. and

14-in. naval glut mount.

Improved Lighting Equipment.

So much progress has been made in thw-

art of light production that the demands

lor illumination of the requisite intensity,

adequately controlled as regards direction,

diffusion and other desirable qualities, can

be fully met. With modern lamps and

accessories it is not only practicable, but

highly economical to furnish light of an

intensity comparable with average day-

light, so that no harmful results can en-

sue and production be kept at a maximum.

Statistics prepared by lamp manufacturers

covering periods during the last four or

five years show a greatly increased pro-

duction in the ontnut of niaimfa.-ftre -

-VIso that after the present stock of 5 in.

by 7 in. couplers are used all future re-

newals shall be made with couplers having

the 6 in. by 8 in. shank, and that all cars

luilt after June 1, 1920, without this new
•coupler shall be refused in interchange.

Of course, cars that are at present

oquipped with the couplers having the

5 in. by 7 in. shank can have repairs

made in kind.

Westinghouse Air Brake Home Build-

ing Company Organized.

The housing facilities, which at present

are inadequate at Wilmerding, Pennsyl-

vania, the home of the Westinghouse Air

Brake Company's works, are to be extend-

ed at once by the erection of a number of

new dwellings for the families of the

employees. An official announcement is

made of the or.eanization of the Westing-

house Air Brake Home Building Com-
pany, with a capital of $1,000,000, for the

purpose of transactinc; all business rela-

LOCoMOTlVES OF THE R.MLW.VV
E.XPEDITION.

OXE or THE CARS CONSTRUCTED FOR THE R.MLW.W
.MOCNT EXPI'.IHTIO.N".

The principal parts of the car body

consist of bridge girders, span bolsters

connected to 8-wheel trucks, trucks, bear-

ing stringers and sleepers, lifting wedges

and loading mechanism. The gun is sup-

ported on trunnion beds, which are car-

ried on top of the girders. The gun can

be elevated from — 4 deg. to -|- 40 deg.

The slippers consist of wooden beams

placed crosswise under the car body, sup-

ported by the elevating wedges which

raise and lower them into position. The

bearing stringers are made up of eight

lines of 12-in. steel I-beams. The lifting

wedges are operated by handles, one man
being placed at each handle. No special

track preparation is necessary other than

to lay the stringers and to sec that the

track is well Imllasted. In the firing the

entire piece slides to the rear for about

IS ft. and after each shot the mount is

returned by means of the power winch

and the hand translating device. The

12-in. gun is 50 calibers in length and is

as compared with the conditions of previ-

ous limited lighting equipments. These

statistics may show exceptional cases, but

in any event the improvement in lighting

equipment is of prime importance, and the

man best equipped lo determine the de-

tails of installing new appliances is, of

course, the man best informed regarding

the requirements of the particular situation

and the available lighting expedients.

These are the illuminating engineers, who
should be consulted in all cases.

The New Standard Coupler

In the report of the committee on

couplers that has been sent to the mem-
bers of the mechanical section of the

.•\merican Railroad Association for ap-

proval as a standard, it is recommended

that it shall be made mandatory that all

new cars built after a certain date be

equipped with the new M. C. B. Standard

"D" Coupler with a 6 in. by 8 in. shank.

live to the real estate and dwellings which

have been transferred by deed to this

company by the Westinghouse Air Brake

Company. It includes the ownership of

over 400 houses and considerable vacant

property in the borough of Wilmerding

and the adjacent territory.

The officials of the new organization are

A. L. Humphrey, chairman of the Board

of Directors ; C. A. Rowan, president ; W.
S. Bartholomew, vice-presiaent, and H.

C. Tener, secretary. In addition to the

first three mentioned above, J. F. Miller

and G. W. Wildin are included in the

Board of Directors. S. R. Gittens has

been appointed manager. Since the West-

inghouse Air Brake Company built its first

house for employees in 1890 there has

never been an increase in rents and the

new company will carry out the same

policy.

The plans of the new company are

meeting with warm approval among the

employees, and their success is assured.
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Electric Freight Locomotive of the Pennsvlvania Rail-

road Designed for Use on Heavy Grades

For some time past there has been in

service, on the Paoli electrified section of

the Pennsylvania Railroad, a type of elec-

tric freight locomotive designed for use

on the heavy grades between Altoona and

Johnstown. Pa. From .\Itoona, going

West, the road climbs to the summit of

the Allegheny Mountains up a grade

about 12 miles long that runs up to 2

per cent for a part of the distance and

includes the well-known horseshoe curve.

From Gallitzin, the summit of the grade,

there is a drop to Johnstown, about 24

miles, over a grade of 1 per cent.

The engines are designed to be operated

at two speeds, namely 10.3 and 20.8 miles

per hour, or any intermediate speed from

zero up.

Like the earlier electric passenger loco-

motives of the same road that are used

for operating out of the New York ter-

minal, these freight locomotives are built

in two units insofar as the running gear

and electric equipment is concerned, but

instead of having two cabs, one on each

running unit, the new locomotives have

? single cab carried by the two units

which are pivoted to it.

When the first passenger locomotives

were designed a careful study of all loco-

motive designs built up to that time was

made, and one or two engines were built

for trial purposes before the final design

was decided upon.

One point that was given most careful

consideration was the location of the

motors. It had been urged at the meet-

ing of more than one railroad club that

the designers of electric locomotives could

well look to and imitate the work of

steam locomotive builders. Here it ha<l

been found that for ease of riding, a

locomotive with a high center of gravity

was more satisfactory than one where the

center of gravity was low, and that the

whole tendency of the work of recent

years had been to raise the center of

gravity of the machine far above what

it had been in earlier days. Further than

this, some of the track troubles that had

been experienced with engines of other

designs had been attributed to their low-

center of gravity.

Accordingly, in the earlier designs of

the Pennsylvania locomotives, the heavy

driving motor was set up in the cab and
raised well above the floor, with the idea

in mind of securing a high center of

gravity. Connections were made from the

motor to a jackshaft by means of a con-

necting rod that worked diagonally down-
ward, with side rods running horizontally

from the jackshaft to the crankpins on

the driving wheels. It was recognized,

at the time, that this diagonal connecting

rod was undesirable, but the disadvantage

was thought to be more than ofTset by

the high center of gravity thereby attained.

.•\s far as riding qualities were con-

cerned, the engine more than came up to

expectations. At speeds of from 60 to 70

miles per hour on a straight track they

ran with remarkable smoothness and

without manifesting the slightest tendency

to "nose" that was so characteristic of

other electric locomotives having a lower

center of gravity.

operation of the double set of motors.

The current supplied to the line is a

11,000 volt 25 cycle single-phase current,

which is taken by the primary of a static

transformer.

Each motor is capable of developing

1,200 horsepower, so that the four give the

locomotive a rating of 4,800 horsepower,

which, being converted to tractive effort,

means about 87,000 pounds at 20.8 miles

per hour. As the rating of the engine

for continuous working is 4,0CO horse-

power, the corresponding tractive effort

is about 72,000 pounds. Converted to

tonnage rating this means a capacity to

The freight locomotive under consider-

ation has a somewhat different motor

arrangement. Instead of the one powerful

motor connected to the jackshaft by rods,

there are two motors driving the jack-

shaft through herringbone pinions. This

lowers the center of the motors some dis-

tance below that of the single-motor

engine, but does away with the diagonal

connection. But the center of gravity of

the engine as a whole is probably not

greatly lowered thereby, if at all. There

is more electric apparatus in the cab,

among which is the phase converter which

changes the signal phase current coming
to it from the line through the transformer

to the three-phase current used for the

haul 2,300 tuns at a speed of 20.8 miles

per hour up a 1 per cent grade, or 4,100

tons up a .5 per cent grade at the same

speed. Under this rating, two locomotives

are expected to handle 3,900 tons west-

bound, where the ruling grade is 2 per

cent, and 6.300 tons eastbound, where the

ruling grade is 1.33 per cent.

Among the interesting details of the

engine the jackshaft gear is one of the

first to attract attention. It is so con-

structed and the rim so connected to the

center by springs, that the whole power
is transmitted through them, and yet the

design is such that up to an exertion of

25 per cent of its horsepower the gear

acts practically as a sohd gear. This is
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the regular Westinghouse design that has

been extensively used elsewhere. The

jackshaft itself is WA in. in diameter and

has a 3 in. hole running through it from

end to end. The ends are tapered to

receive the gear, which has a long hub.

This hub extends through the brass and

thus forms the bearing for the shaft. A
key on the shaft holds the gear in place

and insures a proper quartering of the

cranki. The crankpin is 8^ in. in

diameter and has a throw of 30 inches.

The central bumpers of each unit are

steel castings whose vertical faces are in

the form of a circular arc with radii equal

to the distance from these faces to the

center of the pivot on which the cab is

carried. So that, as the units move and

assume various angles with each other,

when passing curves, these surfaces are

always in rolling contact.

At the center of the cab there is an

electrolyte well carried beneath the

framing, and riveted to the bottom of this

well there are two steel castings which

form the two legs of a jaw similar to the

regular pedestal jaws of a locomotive.

These jaws are connected by a binder of

the usual type, the latter having vertical

extensions that rise and bear against the

inside faces of the pedestal legs. The two

bumper castings have a bearing against

these projections and are fitted with wear-

ing strips at the point of contact. As the

pedestal has a lateral motion, relatively,

to the bumpers when traversing curves,

the bearing faces of the latter have a con-

cave surface concentric with the convex

surface of the bumpers where they come
into contact with each other. The convex

surfaces are also fitted with wearing

strips. Both these and those on the con-

cave faces are of steel, 1 in. thick, and

are held to the bumpers by rivets with

countersunk heads.

The locomotive is fitted with two com-

pound compressors for the operation of

the air brakes, each compressor having

a capacity of 150 cubic feet of free air

per minute. The compressors are of the

four-cylinder type and are driven by a

four-pole commutator type Westinghouse

motor for alternating current of 150 volts.

and will develop 35 horsepower at 1,200

revolutions per minute.

There are also two sets of motor-driven

blowers, that are used for cooling the

main motors, phase converter and main
transformer, and if one set should fail.

the arrangements of dampers and ducts

are such that air can be suppliedto all of

the apparatus from the other rest. This
also makes it possible to shut off one
blower and so cut down standby losses

when the engine is switching.

Although operating normally as a three-

phase motor, the blower motor can run

single-phase and thus act as a phase con-

verter for the circulating motor pumps.

These engines are still working on the

Paoli section of the road and are being

watched and subjected to experiment and

changes of detail before being finally

adopted for the work for which they are

intended. In this several matters have

developed which needed change in detail,

but the general features of the engine are

as they have been here stated and will

probablv need no revision.

Powdered Fuel.

The combustion of powdered fuel,

which has been engaging the attention of

several eminent engineers in Great Bri-

tain, is favorably reported on. Our illus-

tration shows a system as applied to a

Stirling boiler. The large horizontal pipe

A is a circulation main, conveying a mix-

ture of air and powdered fuel, the coal

being conveyed while in suspension in the

air. This mi.xture is too rich in coal to

be inflammable, and moves at a velocity of

about one mile per minute. Coal and air

are tapped off in any desired quantity and

burning 60 per cent anthracite and 40

per cent bituminous coal. In Brazil it

has been possible to utilize the native

fuel, which otherwise could not be satis-

factorily handled in a locomotive. The

high cost of imported coal is thus saved.

There are now several hundred powdered

fuel installations in the United States,

and it has been clearly demonstrated that

pulverized fuel is particularly economical

where large quantities of coal are re-

quired, but the boilers must be especially

equipped with combustion chambers suit-

able for the maximum amount of coal re-

quired to operate the boiler, the large

chambers eliminating refractory troubles.

.\11 qualities of coal can be burned re-

gardless of qualit\-. thereby insuring large

economy. Tests with special reference to

pulverized fuel used on locomotives were

seriously interfered with by the conditions

imposed by the war, but it is expected

that in the near future further develop-

ments leading to more rapid installations

will be made.

POWDERED 1-UEL BURNER OX STIRLING
BOILER.

fed by means of the pipe marked B. The

pipe marked C supplies the secondary air

necessary for combustion. A control

valve is placed at the pipe B, and as near

as possible to the distributing main, while

the air pipe C is fitted with a valve gate

just above the burner, this valve control-

ling the supply of secondary air to the

burners. The flange D at the end of the

burner is so arranged that it may be

opened to admit a certain amount of

induced air if desired, and is also a con-

venient inspection door for the use of

the boiler attendant.

-Actual combustion does not take place

until the velocity falls at the entrance to

the combustion chamber. The design and

construction of the burners is said to be

of primary importance.

The use of powdered fuel in America

has long passed the experimental stage.

In repeated tests between two locomo-

tives, it was estimated that a saving of

23 per cent was obtained by using pul-

verized fuel on the one as compared with

the other, which was hand-fired. Very
satisfactory results were obtained, giving

all sicam required with perfect control,

Exports of Steam Locomotives

The Bureau of Foreign and Domestic

Commerce, reporting domestic exports

from the United States by countries

during June, 1919, shows a slight falling

off in the number of steam locomotives

us compared with the previous month, but

a large number of unfinished orders were

on hand. It will be observed that over

60 per cent of the total number of loco-

motives exported are destined for Euro-

pean and Asiatic Russia, among the latter

being a number of powerful freight loco-

motives for the 5-foot gauge of the Trans-

Siberian Railway. The official report is

as follows

:

Countrie.'. Number. Dollars.

France 3 82,184

Russia in Europe 20 265,065

Spain 1 6,800

Canada 11 68,510

Cuba 2 29,650

Brazil 6 331,450

China 4 200,400

British India 1 22,850

Russia in Asia 30 1,350,000

Total 78 2,356,909

American Locomotive Company.

At a meeting of the directors of the

American Locomotive Company held last

month, William H. Woodin, president of

the American Car & Foundry Company
was elected a director of the American

Locomotive Company in place of the late

George R. Sheldon. W. Spencer Robert-

son, secretary of the company, was also

elected a director to fill the vacancy caused

by the resignation of Harry Bronner. A
quarterly dividend of I'/i per cent was
declared on the common stock and the

usual dividend of IJ^ per cent on the pre-

ferred stock.
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Superheaters for Stationary Power Plants

The Elesco Type Developed by ihe Locomotive Superheater Company

Details of Construct iim and Assembling

The application of the use of super-

heated steam to stationary power plants,

as is well known, is much oIHcr than its

application to locomotives, but in spite of

its age it has not until recently, been ex-

tensively used in the United Stales.

The Locomotive Superheater Company,

which has done so much for the develop-

ment and application of superheaters to

in it> passage through them, the general

construction of the whole being shown in

the engraving.

The ex.ict design of the header and

tubes will, of course, vary with the type

of boiler to which they are to be applied.

This statement also applies to the loca-

tion in the gas passages where the super-

heater is placed. There are. however.

a metal plate varies in the difference in

the temperature on the two sides, and the

greater the difference the more rapid the

passage of the heat. Hence, in order to

obtain Ihe maximum of efficiency, that is,

that the gases, discharged into the uptake,

should have the lowest possible tempera-

ture, they should be made to pass over

heating surfaces on the other side of

SUPERHE.\TER HE.\DF.R SHOWING Xtinilol .\TT.\CHING UNITS.

locomotives has now entered the field of

stationary practice with a design which it

calls the Elesco superheater.

The principle of this superheater is

identical with that used for locomotive

certain fundamentals governing the choice

of this location that is applicable to all

boilers.

The fact that the temperature of the

superheated steam i' higher than that of

which should be the coolest water in the

boiler, just before reaching the uptake.

This, then, requires that the superheater

should be so located in the gas passages

that, after the products of combustion

ELlvSCO SUFERHEATER ADAPTED TU HORIZOXT.XL RETURN TU1JLL.A.R TYPE BOILER,

work. That is to say, there is a header

connected to the boiler which serves as a

receiver of the superheated steam. From
this header a number of small pipes lead

off forming loops in the passage for the

products of combustion and returning to

a similar header into which they deliver

the steam that has become superheater

the saturated steam from which it is

formed, and as the water in the boiler is

of approximately the same temperature as

that of saturated steam, it follows that tho

superheated steam will extract less heat

from gases of a given temperature under

the same conditions than will the water,

because the passage of heat through

have swept over them, they should pass

over other and cooler heating surfaces be-

fore reaching the uptake. It also indicates

that it should be located as close as possi-

ble to the point of the highest tempera-

ture of the furnace without interfering

with the process of combustion.

-Accordingly in the diagrams of con-
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siruction that have been sent out, the

superheater under consideration is showr.

above the tubes in the tirst turn of the

gases in the inclined water-tube boiler;

beneath the back arch of the return tubu-

lar boiler; between the first and second

nests of tubes in the Stirhng boiler and
in corresponding places in others.

As the headers form no part of the

superheating portion, and as it is desir-

able that the connections of the super-

heater units should be readily accessible

the headers, are placed outside the boiler

setting so that they can be

reached without entering

the furnace.

Steam is a poor conduc-

tor of heat. Hence it is de-

sirable that in order that it

may . be superheated, it

should pass over the heat-

ing surface and this suggests the use

of a large number of small tubes rather

than a few large ones, and this is

another feature of the design that is com-

mon to all of these superheaters. The
construction of the superheater is very

simple. The two ends of the unit pipe

are brought close enough together to be

taken bv a single yoke. Each end is fitted

free. Xo opposite holes are needed in the

header and any unit can ordinarily be re-

moved without disturbing any of the

others.

It is evident, too, that any degree of

superheat can be obtained by a regula-

tion of the number and length of the units.

The whole system is made of steel from

which a maximum of durability can be

Report of New Equipment.
On July 1, 1919, the total number of

United States Railroad -Administration

standai-d locomotives turned out for serv-

ice was 1,£04, leaving orders for 526 un-

finished at that date. The number and
classes deHvered are as follows: Light
Mikado, 5S3; Heavy Mikado, 233; Light

Mountain, 35 ; Heavy Mountain, 14 ; Light

Pacific, 36; Heavy Pacific, 13; Light Santa
Fe, 75 ; Heavy Santa Fe. 130 ; Light Mal-
let, 15; Heavy Mallet, 47; Six-wheel
Switch, 230; Eight-wheel Switch, 143.

On the total order of 100.000 United
States Railroad Administration standard

cars, 60.430 have been received from the

builders prior to the same date.

B.ALL EXD
WASHER L

OF UNIT PIPE WITH CLAMP BOLT AND
SED IN .\TTACHING TO THE HEADER,

obtained.

Improved Railroad Ties.

The Committee on Interstate and For-

eign Commerce have been making investi-

gations in regard to the merits of a sub-

stitute for wooden ties for use in rail-

roads. Several railroad officials repre-

senting the Chicago & .Alton, and the

Cotter Pin Hammer
By A. C. Clark, Pittsburgh, Pa.

The accompanying engraving shows a

very handy hammer for handling cotter

pins. It is forged in one piece, handle

and head, and weighs about 1% pounds.

Il is a cheaply-made and handy tool. In

making it, however, it would be a

pleasanter tool to use if the section of the

handle were to be forged of the usual

section, instead of round, as shown in

the engraving.

The face of the hammer is of the usual
shape, the tail is curved and pointed and
the end of the handle is made chisel-

shaped. The uses of the three parts are

BALL JOINT CONNECTION BETWEEN UNITS -^ND HEADER.

with a ball end that bears against the seat

in ihe header, while back of it and form-

ing a seat for the yoke is a washer that

will accommodate itself to any lack of

true alinement of the balls and make a

seat for the yoke. This makes a meial-

to-metal joint between units and the head-

ers. The actual contact between the ball

on the header is a ground joint. •

It will be seen from the detail engrav-

ing that the assembly is very simple. The
wash'- and yoke are slipped over

the unit before the balls are put on. Then
the balls are brought into place against

their seats in the header and the bolt

passed through the hole in the yoke and

header holds them in place. To remove

any unit for inspection and repairs, it is

simply necessary to slacken, loosen ana

withdraw the holding bolt and the unit is

Wheeling & Lake Erie have furnished

(lata in regard to a composite form of tie

embracing a steel T shape, 8 ft. in length

by 12 ins. in width, with a central wing
5 ins. in depth. .\t the bearing of the rail

there are two treated oak blocks, 5J4 ins.

in width by 6 ins. deep and 18 ins. long

to which the rail is spiked in the usual

manner. The rails are insulated from the

mciallic portion of the tie, so that track

• ircuits are not disturbed. The bearing

blocks are bolted to the steel shape, there-

by being held securely in place. The tics

are spaced 14 to each 33 ft. rail. Several

modifications of the design have been sub-

mitted. The Tri-city Steel Company of

St. Louis. Mo., have had some of them in

service over three years. The report of

tlie committee will be looked for with

interest.

DETAILS OF COTTER PIN HAMMER.

as follows : The hammer face is to drive

cotter pins into place and to close the

split of the legs. The curved tail is to

insert in the cotter pin to draw it, and
the chisel end of the handle is to split

the legs of the cotter.

Distribution of German Locomotives
and Cars.

Of the 5,000 locotnotives turned over
to the Allies by the Germans, according

to the terms of the armistice, 2,600 were
delivered to the Frencli, 1,300 to the Brit-

ish, 600 to the Belgians and 500 to the

Americans. The latter were turned over

to the French, while the British quota
were passed over to the Belgians. Of
(he 150,000 cars transferred from Ger-
many to the Allies, 80,000 went to Bel-

gium, and 70,000 to France.
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New Locomotives for the Texas and Pacific Railway

The Texas & Pacific Ry. has recently

received two groups of locomotives from

the Baldwin Locomotive Works of the

Pacific and Santa Fe types, that is. of

the 4-6-2 and 2-10-2 classes. There were

seven of the former and twelve of the

latter, all being equipped to burn oil.

The Pacific engines have an extended

wagon-top boiler with a comparatively

low rise over the barrel. The lirctube

4.25 of the computed adhesion weight

The brake equipment is of the Westing-

house E. E. T. type and the drivers are

braked to 60 per cent, of the loaded

weight when there is a pressure of 50 lbs.

per sq. in. in the brake cylinder, while a

pressure of but 45 per cent, is used on the

back truck with the same brake cylinder

conditions.

A novelty, or perhaps an unusual fea-

samc as in the Pacific engines except that

the driving wheels are braked to but SO

per cent, of the adhesion weight instead of

60

The maximum tractive effort of the

engines is 52,630 lbs. or a ratio of I to

4.23, or almost exactly the same as that of

the Pacific locomotives.

The dome is set well forward at the

center of the barrel which is so high that

P.XCIFIC 4-6-2 TYPE LOCOMOTIVE FOR THE TE.\.\S AND P.AClllC K.MLW.AV,
Baldwin Locomotive Works, Builders.

superheater is used and there is the usual

American firebrick arch. The feed water

is delivered by non-lifting injectors hav-

ing a capacity of 4,200 gallons of water

per hour with a steam pressure of 125

lbs. per sq. in. or 4.560 gallons when the

pressure is raised to 200 lbs.

The front truck is of the Economy type

with 33-in. wheels and the back truck has

turc of the equipment is the speed re-

corder that is attached to the rear truck.

Two former groups of Santa Fe loco-

motives have been built for the road and

these new engines follow them in design

and, wherever it has been practicable, the

parts are made interchangeable with

them. The boiler is of the straight top

type fitted with a superheater, a Gaines

the bell had to be set on one side on the

slope so as to obtain suflicient clearance.

It will be noticed, too, that two com-

pound air pumps are used.

The following is the list of the general

dimensions of these two types of locomo-

tives :

Pacific. Santa Fe.
Gauge 4 ft. 8 J4 in. 4 ft. 8V^ in.

.-.\.\T.\ KE J-li

51-in. wheels, it having been designed by

the Commonwealth Steel Co., as was also

the rear frame cradle. The main frames

are 5 in. wide of cast steel of .40 carbon

and were thoroughly annealed.

Walschaerts valve gear operated by

type B Ragonnct reverse gear is used.

The pistons are of rolled steel and the

main and side rods are of vanadium steel.

The tractive effort of the engine at full

stroke is 40,773 lbs. or a ratio of 1 to

J TYPE LOCOMOTIVE FOR THE P.\CIFIC R.MLW.W.
Baldwin Locomotive Works. Builders.

combustion chamber and a Security hre- Valves—piston — 14 in. diam.

brick arch. TypiT Wagon-top
The two wheeled front truck is of the 5i^™««" ••••••

,^ l*'/*'"'-.

, , . . J u u D I

J

Thickness ol sheets K in.. U in.,

swing bolster type designed bv the Bald- ^ in.

win Locomotive Works, and the trailing ^u°f'"^ .'.':'!"".": ^%>^'-

truck is of the Delta design used with the Suying Radial

Commonwealth rear frame cradle. ''jI'?°''T o
, , . , , -r.

Material Steel
In the engine also the Ragonnet reverse Length luyi in.

gear is used, but the Southern valve gear 0epth, front !!!! 82 in!"'

s installed instead of the Walschaerts. Depth, back 67!^ in.

The pistons and brake equipment are the sWes"*.°.
'.'"'.^. H »

Straight
34 in.

U in. & ^ in.

18S lbs.

Oil.

Radial

Steel

176J4 in.
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Pacific

back H in.

crown ^ in-

tube }^ in.

Water space

—

Front 5 in.

Sides 5 in.

Back 5 in.

Tubes-
Diameter 5H in. & 2 in.

Material Steel
Thickness SH in., Xo. 9

W. G.
2 in. No. 11

W. G.
Number 5H in. 34; 2

in. 242
Lcni!th 20 ft. 6 in.

Heatine surface

—

Firebox 216 sq. ft.

Tubes 3.564 sq. ft.

Firebrick tubes. . .

.

Toul 3,780 sq. ft.

Superheater «44 sq. ft.

Grate area 59.6 sq. ft.

Driving wheels

—

Diameter, outside. 73 in.

Diameter, center.. 66 in.

Journals, main. . . 12 in. x 22 in.

Journals, others.. 105^ in. x
13 in.

F. ngine truck
wheels-

Diameter, front... 33 in.

Journals 6J^ in. x
12 in.

Diameter, back ... 51 in.

Journals 9 in. x 14 in.

Wheel base

—

Driving 13 ft. in.

Rigid 13 ft. O in.

Total engine 34 ft 7 in.

Total engine and
lender 71 ft. 5H in.

Weight-
On driving wheels. 173,360 lbs.

On truck, front... 48,140 lbs.

On truck, back... 53.580 lbs.

Total engine . . . 275,080 lbs.

Total engine and
tender, about 450,000 lbs.

Tender

—

Wheels, number. .

.

8
Wheels, diameter. 33 in.

Journals 6 in. X 11 in.

Tank capacity,
water 9,000 U. S.

gals.
Tank capacity, oil. 3,200 U. S.
Service gals.

Heavy pas-
senger

Santa Fe

H in.

H in.

J4 in.

Honesty and Government Service

Bv THE WANDERER

SH in
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lulness as a matter of self preservation.

Why then should private maiiagcmeni be

so much more efficient than government?

Can it be that you arc puzzled about it

one little bit?

Mortality Among Metal Workers.

L'nitcd Stalls mortality statistics show

that the percentage of deaths of males due

to tuberculosis of the total mortality for

certain occupations amon;: metal workers

is largest among those engaged as brass

workers, being 31.8 per hundred, ma-

chinists, tinplate and other metal workers

averaging about 19 per cent. Next to

tuberculosis, heart disease is about 11 per

cent. This includes all ages from 10 years

and upwards. It will thus be seen that

men engaged in these occupations have

strong claims for liberal remuneration

other than the high cost of living, which

has its fluctuations, while the high death

rate, under present conditions, seems

constant.

A New Arabian Railway.

A railway from Aden, the principal

port in .Arabia, to Labej, the capital of

the Abdali tribe in Southwestern Arabia,

has recently been opened. It is 30 miles in

length and was built by the British en-

gineers, and the first four miles were built

under shell fire from the Turks. It is

now opened for passenger and freight

traffic, and one train a day each way is

operated and is well patronized. It is

said to take the place of 500 camels. The

civilizing eflfect of a railway upon the

Arab tribes in the event of its extension

will mark an epoch in the life of the

nomads of the desert.

Auxiliary Reservoir Capacities.

Comparatively few people realize the

great variety of brake cylinder sizes and

arrangements that are in use upon Amer-
ican railroads. The standard stroke at

which the brakes are intended to act is

8 in., but the cylinders have sufficient

length to permit a 12 in. piston stroke.

This variation in the length of the piston

stroke makes a corresponding variation

in the intensity of the initial brake cyl-

inder pressure, it being lowered as the

stroke is increased, and later modified by

the amount of leakage. .-Xn examination

of the tables that follow will show that

the capacity of the reservoir is not al-

ways the same for the same size of brake

cylinder when different forms of triple

valve are used. In the case of the L. N.

passenger car brake equipments the aux-

iliary reservoirs are so proportioned to

the brake cylinders with which they are

used that, with 70 lbs. brake pipe pres-

sure, a reduction of 20 lbs. an equalized

brake cylinder pressure of 50 lbs. 's ob-

tained with an 8-inch piston travel for

tender and passenger car e(|uipmcn(s and

a 6-inch travel with engine truck brake

equipments. This is what is also aimed at

in the freight equipment.

This is probably a much wider range

than most people, even tht>se connected

with the air brake service realize, and
serves to illu>irate the complications and
complexities that have been developed in

that branch of the service.

The auxiliary reservoir capacities for

the several brake cylinders and services

are as follows;
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Steel Unclerfrallies for Repairs of Hopper Bottom

and Caboose Cars

Like many other railroads, the Dela-

ware & Hudson Company was faced a few

years ago with a situation demanding

immediate attention in that it had a num-

ber of wooden cars that, while they were

otherwise in a sound and serviceable con-

dition, had underframes that were too

light to meet the requirements of present-

day heavy trains. In order then to hold

fast to that which was good and let go

that which was bad a steel center sill

and bolster was designed and has since

that time been applied to these cars as

they come in for repairs. It was designed

spectively, both being hopper-bottom cars.

The center sills are formed of two 15-in.

channels weighing 33 lbs. per foot and

spaced 12j^ in. apart between the webs

for both the 60.000 lbs. and the 85.000

lbs. capacity cars, a cover plate 5-16 in.

thick being used at the top and bottom of

tlie channels of the 60.000 lbs. capacity

cars and for the 85.000 lbs. cars there is

one at the top 5-16 in. thick and two at the

bottom, one ^ in. and the other 5-16 in.

thick. This gives a minimum cross sec-

tion through the draft sills, between the

body bolster and end sill, including draft

the minimum area of 24 >q. in. called for

by the Master Car Builders' Association.

The difference in the vertical strength

requirements of the two cars is made up

by differences in the depth of drop of

the truss rods. These are 15^ in. in di-

ameter in each case and they have a drop

of 20 in. for 60,000 lbs. capacity cars and

32 in. for those of 85.000 lbs.

The bolsters are built into the framing

and are formed of two pressed steel sec-

tions on each side. These have cover

plates at the top and bottom. The top

and bottom cover plates for the 85,000

^^^i-J .k X!i.l|i-r^-:-.-J

STEEL VNDERFRAME FOR 85,000 LB. CAPACITY CARS.
Delaware & Hudson Co.

at a time when such sills were first beinj;

applied. At that time the construction

was not as fully developed as it is now,

and the diagonal braces at the ends were

not used, which is now the practice ot

•'-'• road, as shown in the caboose framing

cribcd later. Rut. for the sake of uni-

rmity, the construction is still contin-

ued and the results of six years or more

of service on some of the cars show no

bad eflfects.

There are two classes of cars that arc

being treated in this way, namely, those

of 60.000 lbs. and 85,000 lbs. capacity, re-

hear side castings of 32.2 sq. in. and 26

sq. in. between the body bolsters. The

difference in sectional area of the two

frames is, of course, not as great a dif-

fi rence as that existing between the car

capacities, nor is it necessary or desirable

that it should be, because the sectional

area is an indication of the strength of the

center sill when acting as a column to

resist the buffing stresses to which it is

subjected in a train, and these are the

same, regardltss of the capacity of the

car. This area coincides, as will be seen,

almost exactly with the requirements of

ibs. capacity car arc f4 in. thick, while

those of the 60.000 lbs. capacity car are

'/z in. thick. This provides for the difTer-

ence in the vertical loads that the two

bolsters are called upon to carry, although

they are really unnecessary because the

center sills were designed to give a same

maximum fiber stress well within^ the

limits of good practice without the aid

of the truss rods, but it was considered

more desirable to leave them on the can
rather than to turn them into scrap.

Carry bracket* are located at the center

of the RS.fKX) lbs. sill and two are located
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at distances from ihc bolster of oiic-foiirth

the distance between them. Each of these

brackets, as well as the bolsters, are fitted

with a step at each end to carry the wood-

en side sill, and this latter is strengthened

by the framing of the car above it. The

explains the necessity for a lesser drop

of the truss rods.

The line engraving shows ihe construc-

tion of the frame for the 85,000 lbs. capac-

ity car, and the reproductions of the pho-

tographs gives their ijencral structurally

the pushing of the locomotives behind

them.

It will be noticed from the line engrav-

ing and the reproduction of the photo-

graph of the caboose frame that it has

two diagonal braces at each end running

- 1 I.I.I. I \I)i;i;kn.\mk i i h;

llcla«a \- lliKlson fc

reason for using one carry bracket for

the 85.000 lbs. car and two for the 60,000

lbs. is that the former has two hoppers

and the latter but one, and it was desirable

to have one support for the sides, between

substantial and symmetrical appearance.

Frames of this same character arc used

under the caboose cars of the road, but

they are of a somewhat lighter construc-

tion. The sills are made up of 12 in, chan-

from ihe end of the center sill to the

outer end of the bolster. This serves to

carr)- a part of the bufling stresses from

the center of the car out to the end of

the bolster, and thus distribute them

STEEL rNDERFR.\ME E(1K S.^.iXXI I.B. C.XP.-VCITV CAR.
Delaware & Hudson Co.

the hoppers, which brought it at the cen-

ter of the car.

The bolsters are set 27 ft. 5^1 in. apart

from center to center for the 85.000 lbs.

capacity car and the whole framing is 37

ft 1154 in. long. The bolsters for the

nels weighing 30 lbs. to the foot, with a

54 in. cover plate. This gives a sectional

area through the sills of 23.4 sq. in., or a

little below the M. C. B. requirements for

cars. As a matter of fact, these sills are

stronger in proportion to the work they

through the car. This is considered Iqr

the designers a better method of locating

these braces than to run them from the

corners of the car to the connection of

the center sills with the bolster, a matter

that will he more fullv discussed in an-

STEEL UNDERFR.^ME FOR ST.\NDARD CABOOSE.
Delaware & Hudson Co.

60,(K)t) lbs. capacity cars are 23 ft. 10 in.

between bolster centers and the frame is

34 ft. long over the end sills. This shorter

length serves to stiffen the frame some-
what under the vertical loads as compared
with the higher capacity cars and partially

have to do than are the car sills. The
car sills are called upon to withstand not

only the rough treatment of the yards, bu'

the shocks due to the closing of the trains

when brakes are released ; while the ca-

boose sills have simply to stand up against

other articles published at an early date.

It will also be seen that the caboose

bolsters are given considerably more
longitudinal strength in a line with the

buffing stresses than the car "bolsters. In

the latter the cover plates are straight
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from end to end and are 12 in. wide, while

on the caboose they are 18 in. wide for the

full width of the center sills and taper

down to 12 in. at the end where they

are strengthened by a substantial gusset

plate and attachments for the diagonal

braces referred to; Furthermore, these

frames are comparatively short, being but

16 ft. between bolster centers and 30 ft.

8 in. long over the end sills. They are.

therefore, of ample strength to sustain any

buffing or compression stresses to which

they might be subjected from ordinary

train shocks or the action of pushing en-

gines which may be behind them. As for

the latter, this will probably reach its

I'arently" is used advisedly because in the

loading of long material the seeming ca-

pacity of a car has often to be exceeded.

It is not so many years since long mate-

rial meant telegraph poles or sticks of

similar length and nothing more. Then
bridge girders were added, and these have

been followed by all sorts and conditions

of material from roof girders to automo-

biles. .\nd now instead of a few simple

rules for tying and bracing, we have elabo-

rate instructions for spacing and bearing

blocks, crosspieces, diagonals, stakes and

c\ erything else that enters into, the safe

handling of an unwieldy shipment. And
unwieldy shipments have grown rapidly

long as the car, but is more than half as

long. The method given permits of such

an overlapping of the plate as to secure

a full loading of the car and an even dis-

tribution of the weight on both trucks,

and that without danger of shifting. .\nd

when the plates are longer than the car

there are instructions for loading and

holding on one car. Roof and bridge

girders with all their blocking and fasten-

ing are shown and perhaps most novel and

quite as interesting as any of the others is

the tilting method of loading from three

to five automobile trucks on a single flat

car and the stowing of a similar shipment

in a box car where the automobiles are

'iHrF--—-a J.g^.. J. L. rfH.ir fc
-'-.^

^>i^. . || ...j.. <»g»j

Is" nl

STEEL UNDERFRAME FOR STAND.XRD CABOOSE.
Delaware & Hudson Co.

maximum on the .'\rarat Hill of the Penn-

sylvania division, which is IS miles long,

and where Mallet locomotives, developing

a tractive effort of 120,000 lbs. when work-

ing simple, are used in pusher service.

The caboose underframes, unlike those

of the coal cars, ar& made entirely of

structural steel shapes, eliminating pressed

shapes, requiring no die work, and thus

making repairs more easy and avoiding

the usual delay of waiting for pressed

shapes from manufacturers.

Loading Long Material.

Loading long material may be taken as

a sort of generic term for the loading of

all material that requires more space for

stowing on a flat or open car than a single

car apparently contains. The word "ap-

in bulk and number during the past few

years.

The letter ballot recently sent out by

the secretary of the Mechanical Section

of the American Railroad Association

brings this matter out very emphatically.

The whole aim of the arrangements pre-

sented is to secure a maximum load with

'•ai'iiy of transportation for the various

conimodiiies listed. The circular is one

that should not be limited, in its circula-

tion, to railroad officers, but should be

distributed among large shippers and made
accessible to the public generally, because

ii is full of suggestions to all who have

problems of this sort presented to them.

For example, a method of loading flexi-

Mc plates or bars on single oars is offered,

ulure the single length of bar is not as

loaded on their sides on blocks of wood.

The circular carries illustrations of

horses, double deck construction, blocking

and even the method of tying wheels fast

to the floor after th^y have been similarly

blocked. As it stands it is a notable ex-

ample of the thoroughgoing methods that

are followed by the association commit-

tees and it seems to cover every contin-

gency that can arise. But, when we com-

pare it with the early circulars on the

same subject, and argue from past experi-

ence, it must probably be looked upon

merely as a report of progress, but cer-

tainly of a progress that has been most

notable and is well worthy of that degree

tif publication calculated to meet the

growing requirements of railway men par-

ticularly and shippers generally.
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Locomotive Fire-Box Repairs

By J. F. Spriii{i«'r

One of llic most important uses to

which it is possible to put the oxy-acety-

lene process in a railway sliop is to the

repair ot locomotive tirc-boxcs.

I'irst. there is the business of the re-

moval of damaged steel. The oxy-accty-

lene cutiiiiK torch is a piuih more effi-

cient instrument tor cutting miscellaneous

steel than is cither the cold chisel or the

hack saw. It operates with rapidity. It

may l>e applied in any direction—up,

down, horizontal. The thing that has to

he lookecl out for is that the cutting jet

shall have an cutlet. The sparks must

fly somewhere. They are not wanted on

a rebound. Aside from th's requirement,

the cuttittg torch can do almost anythint;

and oi)erates almost anywhere. However,

Sometimes a lot of cracks will be noted

round the staybolts. The bolts are to be

removed and the holes "countersunk and

welded up." This method has lieen found

very successful. Corner patches are

welded in by running the patch into the

lulie or hack sheets, as the case may be,

at the same time removing the flanges.

If it is decided to do away with a number

of tubes, plugs are welded in the holes,

I rst ccunters nking the holes and having

the plugs punched by a countersunk die,

which gives the proper l)evel for welding.

.\ great deal of trouble was experienced

when welding in the superheat flues and

tubes, when this was first started, but

after a little cxper'ence, much better suc-

cess was arrived at. Some operators pre-

TWci ll.M.F SIDE SllKKT.S, I.N" l-IRK BOX. TWO I'.VTCHES FROM MUD RING TO TOP OF
DOOR, TWO CRACKS IN BOILER HEAD AND TWO CRACKS IN THROAT SHEET,

ALL WELDED 1!V THE DAVIS-BOt.-RNONVILLE PROCESS.

it cuts steel and not cast iron nor any

of the non-ferrous metals.

If it is desired to patch a damaged

location in the fire-box, the cuttiny torch

may be used to cut out the piece. In gen-

eral, it will be well to cut out a big enough

piece and so make sure that all damaged

metal has been removed. The opening is

then filled in with a patch welded to the

surrounding plate.

But. ai a shop of one of the principal

Canadian railways, the practice seems to

have been such as to prefer putting in a

quarter or a half side. The object in view

is to get out of the region of the fire line.

The patch is said to have a life of from

12 to 18 months, whereas a half or quar-

ter side was regarded as competent to

last as long as the fire-box itself.

fcr the tubes belled and others prefer

them beaded, some prefer the water in

the boiler and others do not. The oper-

ators on the Grand Trunk Railway like

the belled methods best and with the

water in the boiler. This keeps the tube

sheet from heating, especially round the

smaller tube. Tubes are set with copper

ferrules set back 1-32 in. and the flues are

belled out 3-16 in. to 7-32 and the small

tubes 3-16 in. The sheet is roughened all

round the tubes and flues, and the oil is

burnt oflf with the oxy-acelylene flame and

lubes and flues welded in with electrode,

using a Vs in. mild steel or Swedish iron.

While the foregoing directions were

doubtless penned with the electric pro-

cess more or less in view, as is indicated

by the use of the word "electrode." still

ii is to be regarded as a practical guide,

when a gas torch is employed.

The same writer, apparently a superin-

tendent or foreman, has some interesting

remarks as to the economy of modern

welding when applied to a broken loco-

motive frame. "In the not very distant

past, a locomotive with a broken frame

was due for a period of several days in

the shops before they could strip down
one side and remove the frame to the

smith's shop, weld it. and perhaps have

it machined and then replaced. Now,

we drop the pair of wheels which may

cover the break, cut out the crack with

the cutting torch to the shape of a double

V at an angle of 90 degrees, clean off the

oxide caused by cutting, and weld up with

the metal electrode, using soft steel or

Swedish iron, a frame 4 by 5 ins. being

cut and welded in under 14 hours, and

it can be done in less time by having two

operators on the frame at once."

-At the Sayre Shops of the Lehigh Val-

ley Railroad, it seems to be the practice

lo renew a locomotive fire-box without

removing the boiler from the frame. The

old fire-box is cut out and a new one put

in place. The new box is put in in three

sections. The joints and seams arc weld-

ed up and th£ job is done. At these same

vhops. it is the practice to use the oxy-

acetylenc torch in nenewing the worn

portions of the collars on car axles and

tender axles. This is a case where the

torch is used to put on metal. The col-

lar is built up to provide enough material

for the collar itself and to allow for ma-

chining to size. Naturally, the built-up

collars, as the work is left by the torch,

is more or less rough and irregular in

form. The turning lathe or other cutting

tool is then used to machine to exact

shape and size. If the effect of using the

torch is to give an excess hardness to the

metal, the end of the axle may be annealed

so as to get the requisite condition for

the lathe or other tool to do its work. In

cases where rocker or tumbling shafts in

locomotive valve gear devices become

worn, the worn portions may be built

up in excess of the size wanted and then

machined or otherwise cut to exact size.

If a locomotive crank pin is too small,

it may he built up and then machined.

In annealing the steel for the purpose

of gett'ng a built-up part ready for ma-

chining, one or two facts are to be borne

in mind, .\nnealing is a heating opera-

tion in reference to which the tempera-

ture of beginning and ending are of im-

portance. The temperature of beginning

should be below medium cherry red. It
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doesn't matter how much below. The

heating may be begun from the cold con-

dition. The stopping point varies with

the carbon content of the steel. For car-

bon percentages less than those of tool

steels, the stopping point will be higher

the less carbon there is present. If the

carbon content is 0.90 per cent, then the

annealing point is a little above 1274 de-

grees. F. that is, a little above medium
cherry red. If the steel has practically no

carbon in it, then the annealing point will

be about 1675 degrees. F, that is an

orange tending to a light orange. For

intermediate percentages, the annealing

points will be intermediate temperatures.

These remarks as to annealing are useful,

in as much as they serve as a caution

against the idea that all that is necessary

in annealing is to let the outer flame of

the welding torch play over the work for

a while. Annealing is not to be done in a

careless or haphazard manner.

At one large railroad shop, where they

had to deal with flues that had become

pitted from the use of unsu'table water

in the boiler, the oxy-acetylene process

has been used to remedy the pitting.

First, the flues are hammered round the

locations of the pits with the view of

getting rid of scale and dirt. Afterwards,

the pit is treated by the oxy-acetylene

process and the cavity filled up. We are

not to understand, however, that flues

which have been badly pitted are re-

garded as proper objects of repair. They

are, in fact, scrapped. The pits are dealt

with before the pitting has gone far—at

least, that is the idea. It is said that the

average cost of treatment is a trifle over

one dollar per flue and that upwards of

6.000 are handled per year. L'nder the

conditions on this road, the life of the

flues is said to be about doubled by the

treatment.

Bolsters arc repaired by this road by

means of gas welding. In one case, a

bolster had been welded acrosj, to repair

a break. Later on, a second break oc-

cured near the old one. But the new one

was outside the old. -The new break was

cut out by the oxy-acetylene process and

then welded up.

In dealing with fire-boxes, one of the

most important difficulties relates to ex-

pansion and contraction. In one case a

fire-box sheet had a crack which con-

nected 9 stay-bolt holes. The effort was

made lu weld the crack. When it was

done, an adjacent line of stay-bolt holes,

8 in number, were connected by a

crack—undoubtedly a new crack which

was created when the filling metal put

into the old crack contracted as it cooled

When a V-groove is filled up with molten

metal, we have a filling of expanded ma-
terial When the work cools ofT tlu-

hi(jhly heated filling contracts a very con-

siderable amount because of the largo

number of degrees through which if cools

The crack itself will perhaps contract

some ; but it is to be remembered that

the metal forming the walls and adjacent

material of the crack has not been heated

to the melting point or anywhere near it,

except for a small amount of material.

Consequently we can not ordinarily ex-

pect an excessive amount of contrac-

tion here. Apply this explanation to the

fire-box sheet. After the crack connect-

ing nine holes had been welded up, the

filling material had to cool down through

a big range of temperature. The sheet

itself no doubt contracted some and re-

duced the crack somewhat. But in the

present case one is to understand that the

filling contracted more than the crevice

was inclined to do. The result was a

pull on the metal and a crack along the

next row of stay bolt holes. In this

case the welding up of the crack con-

necting eight holes resulted in the next

row of holes being connected with a

crack involving four holes. .\s the sheet

already had a patch the prospects of going

10 the scrap pile were apparently pretty

good. However, you can never tell. The
oxy-acetylene process and s'milar pro-

cedures are pretty good in remedying bad

situations. A piece of the sheet includ-

ing all the cracks was cut out and a

patch put in place. In order to prevent

a repetition of making a new crack when
filTng up a seam, the fresh piece was

forced in towards the water side along its

center line. A suitable rig w'as arranged

so as to force the new piece and thus

bend it. The effect was to open up the

crevices along the sides, that is. the joints

I'etween the side edges of the patch and

the adjacent edges of the sheet itself.

By filling in the enlarged grooves and

then releasing the rig holding the patch

to a bent condition, less opportunity is

given for cracking. Presumably, the re-

lease is generally to be more or less

gradual and to be carried out as the

welding is completed.

Application Safety Devices to Locomo-
tives,

Regional Director Bush's Order No.

221 addressed to federal managers and

terminal managers of the Southwestern

region

:

For the promotion of safety, the fol-

lowing devices are approved for appli-

cation to lomomotives on lines under

fctieral control

:

1. Locomotives should be equipped with

water glass >\hich may be observed by

'rjth the engineer and the fireman from
their respective posit'ons on the seat box.

If ii is necessary to meet this requirement.

iwc water glasses should be applied.

2 Suitable cab heaters, where required

on locomotives operated in the northern

half of United States, which means
roughly north of a line drawn from

Washington through Cincinnati, St. Louis

and Denver.

3. All locomotives should have boiler

heads and steam pipes in cabs lagged

during the hot weather period.

4. All locomotives equipped with elec-

tric headlights to be equipped with elec-

tric classification li.ghts and with electric

light or lights on the rear of the tender,

as may be required by the rules.

3. Mechanically operated fire doors

have proven to be one of the most valu-

able safety devices, therefore all loco-

motives passing through the shop for

classified repairs will have mechanically

operated fire doors applied. Such doors

must meet the specifications for United

States standard locomotives.

6. All air brakes cut out cocks in loco-

motive cabs to be standard size and type

as provided by the standard of the air

brake companies, and must be so located

that they may be conveniently reached by

the enginemen and so maintained that

they may be readily operated.

Please issue instructions making the

changes as rapidly as may be consistent

with operation conditions. To the extent

that the application of these devices in-

volves a charge to capital account, au-

thority is given to proceed with the work,

even though the corporation owning the

engines does not agree to assume the

capital expense. Of course, the approval

of the corporation to the capital expense

should be secured, where possible.

Decline of Apprenticeships.

The decline and practical extinction of

the apprenticeship system in the L'nited

States has devedoped a happy-go-lucky

system of industrial training which, in

many cases, is little better than no train-

ing at all and in all cases is enormously

costly. Men steal trades by misrepresent-

ing their experience when hiring to a new
employer. They may claim to be ma-
chinists, toolmakers, carpenters or plumb-

ers, and on the strength of false claims

be hired and put to work. But it soon

becomes apparent to a watchful foreman

that such a man is a fraud and that he

knows very little about the trade in which

he claims to be proficient. The labor con-

ditions," however, are often such that the

workman is necessarily kept a while to

tide over an emergency, and then he is

discharged to go on his way to repeat the

performance. \ few experiences like this

will make the trade stealer familiar with

the general conditions of the trade, and if

he is bright he may, in time, become
fairly proficient, and able to hold a job.

But at what a price? He has cost the con-

cerns that employed him hundreds, or per-

haps thousands of dollars and has lived a

dog's life—filled with apprehension and

hating himself for the deceit that he must
practice.

—

Report to Acctylrne Associa-

tion.
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Consideration in Wage Demands.

Just after the war started and when

the whole civilized world, individually

and collectively, was making unheard of

sacrifices that our civilization might be

preserved, the optimists put forth the

propaganda that the struggle would re-

sult in the purifying of all men. That,

hereafter, there would be a feeling of

brotherhood abroad, that altruistic ideas

and principles would prevail and that a

man's ideal of life would be the good

that he could do rather than the goods

he could garner into his barns. But there

were enough outcroppings of the old

Adam in the way of profiteering and wage

grabbing to show that the visions of the

optimists were visions and not much

more.

Now that peace has come there is no

peace. Half the world is still fighting the

other half, and, to put it Hibernically, the

rest are fighting among themselves. Of

this, however, all men arc agreed, and

that is. that so long as this wrangling

continues industrial, commercial and

agricultural prosperity is an impossibility.

It is also fair to assume that that property

is what every- man wants. Hence in order

to obtain it, it behooves all interested

parties, labor organizations as well as

aggregations of capital, to look to the

other fellow's standpoint and sacrifice a

little of present possibilities to grab to the

assurance of future welfare not only of

themselves but of the rest of the world.

\Vc have stood aghast at the insolent

looting of Belgium by the Germans.

Their utter disregard of the rights of

others and their own obligations to them-

selves and the world as human beings.

We fought to overthrow their creed that

"might makes right," and then come
home to make a lurid exemplification of

the same sort of policy, except that in-

stead of looting our enemies we turn

against our friends and neighbors and

fellow citizens. The prime question at

the Paris conference was not so much
as to what Germany ought to pay, but

what she could pay and survive. So now
it is well for those who are formulating

the demands of organized labor to keep

this same thing before them. Not what

they think the public ought to pay them

for their services, but what the public

can pay and remain solvent. Men who
have worked for bankrupt railroads, es-

liccially in the old days, have had les-

sons in the joylessness of being paid in

depreciated script. .-\nd demands made
upon the railroads today, railroads that

are piling up unheard of deficits, are such

as to bankrupt a nation. Someone must

pay the bills, for the two sides of the

account must balance, and when there is

a revolt against taxes and government
burdens even the forced wages extorted

by those in power will fade away and the

yains of practical loot will be lost. For
these reasons then, reasons that are no

more than enlightened self-interest, it is

well for organized labor to look carefully

to its demands lest it over-reach itself

and ruin its own prospects of future bet-

terment, and set back the possibility of

our national prosperity for many years.

Mechanical Stokers and Economy.
For many years, in all of the discus-

sions before the Master Mechanics' As-

sociation, the excessive use of coal by

mechanical stokers, as compared with

hand firing, has been one of the points

brought forward against the device. It

has been explained that the novelty of the

method, the ease with which the work
could be done and the prime necessity of

keeping the engine hot at any cost was
the reason for all of this excess.

But now the stoker has earned its spurs

and needs no advocate as to its utility, it

still continues to burn more coal than its

hand-fired competitor, but it does more
work.

.\ critical study of the situation was re-

cently presented to the Western Railway

Club by Mr. W. S. Bartholemew, the

president of the Locomotive Stoker Co.,

in which the actual commercial economy
of the mechanical stoker as opposed to

its apparent excessive coal consumption

was well set forth.

Of course it is well known that the

more rapid the rate of combustion per

square foot of grate area the lower the

rate of evaporation per pound of coal.

This holds for any type of firing, hand
or mechanical ; and an interesting feature

of the case is that for low rates of com-
bustion the evaporation per pound of

coal is less with mechanical stoking than

with hand, while for high rales of com-
bustion the two stand about on a par.

In other words, we find that the old

statement holds that nothing can equal

skillful hand firing for economy when the

rate of combustion is low, but that

skillful firing is not equal to the strain of

feeding 8,000 or 9,000 lbs. of dry coal

per hour info the firebox of a locomotive

and doing it economically, and when
greater demands are made the man fails

because of inability to meet the physi-

cal requirements to do the work. This,

then, puts a limitation on size of locomo-

tives and weight of trains when hand-

firing is used.

Now coal consumption per hour and

coal consumption per mile are two very

different things. The consumption per

hour may be much greater on one en-

gine than on another, while that per

mile may be the same or less, because of

the greater speed made by the former.

In fact a test cited showed this to be the

case where the stoker engine covered a

division in seven hours, as against eleven

by the same engine hand-fired. So that

the first engine could have been turned,

coaled, watered, repaired and well on

its way on a return trip at the time of

the arrival of the hand-fired machine.

From a traffic standpoint there could be

no discussion as to the comparative value

of two such locomotives.

But the matter cannot be left there. It

has been the universal experience from

time out of mind, that the moment a

locomotive has demonstrated its ability to

equal or exceed the work for which it

was designed, greater loads are given it

to haul, and these are steadily increased

until its final capacity has been reached-

.And so it was with the engine whose test

has just been outlined. The loading was
increased until it« was found that the

stoker-fired locomotive, by hauling the

heavier tonnage, would actually pay for

itself in less than a hundred trips by its

increased earnings over its hand-fired

rival. And this has been the experi-

ence in many other places. For example:

on some tests made on the Atchison, To-
peka & Santa Fe the coal consumed per

hour ranged from 1,000 to 2.000 lbs.

more than on the hand-nred. yet the

average per 1,000 ton-miles was almost

the same as that of the hand-fired, while

the tonnage hauled averaged 300 tons

more and the time about 45 minutes less.

Certainly the extra coal per hour was
very profitably burned.

This matter of speed increase made
possible by the stoker is most important

upon long grades where there is a heavy

I



September. 1919 RAILWAY AND LOCOMOTIVE ENGINEERING 273

drag upon the engine and it is taxed to

the limits of its possibilities, and this

taxation is apt to go beyond the limits

of the fireman to handle coal. Here the

stoker does not tire and its capacity to

meet requirements is limited only by its

design.

To repeat what has already been al-

luded to, the efficiency of the boiler falls

off as tlie rate of combustion per square

foot of grate increases. But while this

efficiency falls the amount of coal per

ton-mile also falls, to the advantage of

the economical operation of the locomo-

tive as a whole, and this is what should

be aimed at. Hence it appears that the

mechanical stoker of to-day has not only

passed beyond the experimental stage in-

sofar as its mechanism and ability to

maintain steam pressure is concerned, but

has also passed beyond that stage inso-

far that it has become an important

factor in the economical operation of

our railroads.

The Need of an Automatic Train Stop.

Human fallibility crops up again and

again on the railroads, and while the

recent collision at Port Chester, N. Y.,

was not largely fatal because it occurred

between freight trains and only two men
were killed, the investigation clearly

showed that the engineer ran past the

visual danger signal at the entrance to

the block. The wrecked engine showed

that the throttle valve was still open,

which supports the theory that the dead

driver was either asleep or unconscious

through illness, but the discouraging fact

to the travelling public is that there was

no automatic train stop device provided

to prevent the engine from running past

the stop signal. The New York Public

Service Commission of the Second Dis-

trict is our authority for the statement

that there are such devices now in use

on one or two short lines which have

undergone successful service tests, not

speaking of the automatic stop system

established in the subways of the Inter-

borough Railroad in New York City,

which may be said to be placed in ideal

conditions, entirely free from climatic or

other disturbing conditions, and which,

while functioning admirably under re-

peated experiments, has never, so far as

we are aware, been tested by the lapse

of a sleeping or unconscious motorman.
These men. depending on the signals,

have never failed to control their trains,

in spite of the fact that the amount of

passenger traffic at certain hours has no
parallel in the world.

It is noteworthy that in ninety-two rail-

way accidents investigated by the Inter-

state Commerce Commission Safety De-
partment, it was found that sixty-nine of

them, causing 233 deaths and 1,068 in-

juries, were in the class known as pre-

ventable by an automatic train stop,

designed to halt the train if by any chance

the engine driver should run past a stop

signal. In this connection it may be re-

membered that previous to the war it was

proposed to establish an experimental

station in lUinois, where all recommended

devices looking towards greater safety on

the railroads, would be tested under

Governmental authority by expert en-

gineers. We were hopeful that something

would come of it, but, as usual, no appro-

priation was made by Congress. True,

during the war an expert commission was

established in Washington, but the war-

cloud diverted its attention to engines of

destruction instead of safety.

Various scattered reports have shown
that a high degree of perfection has been

attained in automatic stops that would
justify the Government and the railroads

in making an extensive and thorough

trial of them, and the Interstate Com-
mission has favorably reported some of

these inventions to Congress for action,

and our legislators would have been

justified in making a serious effort to

furnish opportunities to sort out the best

inventions and apply them in the solu-

tion of this life-saving problem.

It seems that it requires individual or

corporate enterprise to establish any

marked advance, as in the case of the

air brake and the automatic coupler, both

enforced by acts of Congress after the

devices had compelled popular approval.

It would seem that so-called statesman-

ship rather retards than encourages in-

vention. It is strange that in a country

of unparalleled wealth and in a com-
mercial age there is never any money to

p.iy for the crying needs of the hour.

America is not alone in this regard.

Every civilized country is staggering

under a load of debt. And so it has been
all through the ages with the shining ex-

ception of Athens in the age of Pericles,

who managed somehow to fill the Par-
thenon with solid gold, so that the Polo-

penessian war was carried on for eight

years without taxing the martial Athen-
ians in their struggle against the Spartans.

History, in this case, has not repeated

itself, nor is it likely to do so until nature

produces another Pericles.

European Coal Shortage.

It is probable that the L'niled States

will be called upon, for some time to

come, to assist in the relief of the coal

shortage of Europe. Before the last

urcat allied drive and while the Germans
were at the height of their victorious

advance, the feeling prevailed in many
sections that, with Lens once back in

the hands of the French, and the northern
coal fields opened to allied operation the

situation would be relieved. It was hard
to believe, even of the fiermans, that

they would deliberately so destroy the

mines as to render them useless for years

to come, and so it was expected that the

French deficit would be soon relieved.

This expectation was wiped away
when the condition in which the vandals

had left the mines was learned. These

mines had a production of some 20,000,-

000 tons a year before the war. To this

home production England added more
than 30,000,000 tons. With the decreased

output of the English mines and the

elimination of the whole output of the

French, it seems probable that there will

be a call on the United States and such

other sources of supply as may be avail-

able to make up a deficit of 50,000,000

tons, more or less.

The Germans, confident of their suc-

cess, and bent on the annexation of

Belgium, did little or no damage to the

mines of the country which they expected

to retain. But while the mines are un-

injured the task of resuming operations

under present conditions of labor and re-

construction will make the process a

slow one, and it will undoubtedly be

some length of time before the full out-

put is again reached. And even when it

has been reached the cost of production

will be greatly enhanced. It is estimated

that this will be from 75 to 125 per

cent, more than it was during the last

year before the war.

An estimate has been published show-

ing the amount of coal that was supplied

to the countries of Europe by Great

Britain before the war, and the total

amounts to about SO.OOO.OtX) tons annu-

ally. If to this be added the 20,000,000

tons output of the mines of northern

France, we have a possible call of 70,000,-

000 tons to be imported into Europe to

meet the pre-war demands that were
made on England alone. This is a de-

mand that is evidently far above the

possibilities of the English mines, with

their decreased output, to supply, and the

only other available source would seem

to be the United States.

With the possibility of a decrease in

production here, the outlook is not a

pleasant one for the coal supply of the

world for the immediate future. From
the statements of a British commission it

looks as though the demand on American
coal for export to Europe would be

about 40,000,000 tuns, and this can prob-

ably only be met by strict economy at

home and the full working of the mines of

the country.

Women Employed by the Railroads.

The total number of women employed

under the United Slates Railroad Ad-
ministration reached the highwater mark
on October 1, 1918. At that time there

were on the rolls 101,785 female em-
ployes. The number of women em-
ployed on April 1, 1919, showed a de-
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crease of 14.3 per cent, as compared with

January 1. 1919. On January 1 of the

present year ihcre were «.n the rolls of

the railroads 99,694 women employes,

while on April 1 the number hail ilropped

to 85,393.

The clerical or semi-cler cal occupations,

including all the office-workers, ticket

sellers and telephone switchboard opera-

tors constitnled the largest percentage

of the total for the year 1918, being

seventy-two per cent. The statistics show

that more than 5,000 women worked in

railroad shops and more than I,COO in

roundhouses. The latter included among

others turntable operators and engine

wipers. On October 1, 1919, there were

six women employed as blacksmiths, help-

ers and apprentices, while a large num-

ber of others worked as boilermakcrs,

coppersmiths, electricians and machin-

ists. There were 377 women employed

as station agents, assistants and agent op-

erators on the same date, while fifty

were at work as switch tenders. There

were 931 women pushing trucks and

handling freight. Watchwomen to the

number of 518 were employed on the rail-

roads doing duty both day and night.

Acetylene in Transportation.

Col. B. W. Dunn, of the Bureau of

E.xplosives of the American Railroad As-

sociation, delivered an address on Acet-

ylene Transportation before the Inter-

national Acetylene Association at its re-

cent convention. Referring to the feel-

ing that it is the other fellow's careless-

ness that causes all the damage, he said

:

I found, when I assumed charge of the

then newly formed bureau, and was talk-

ing to the manufacturers of dynamite,

I could only refer to my fears as to what

might happen in the transportation of this

product, because my office had no data of

what actually had happened, the dynamite

men buttonholed me in the corner of a

room and assured me that, confidentially,

I was on the right track in looking out

for these transportation risks, but I would

find all the dangers in the case of the

man who made black powder, and the man

who made dynamite was all right. In

due course, when I met the black powder

man, he buttonholed me and assured me

to the contrary, that all the risks were

with the dynamite man.

It seemed to me highly desirable, if not

necessary, at that time, because of my

early experiences, that my office should

accumulate some facts, so that when any-

one seemed to be disposed to underrate

the risks that naturally attached to the

product they were shipping, that I should

be able to show him some figures.

That was started, and at the present

lime, in practically all classes of dan-

gerous articles, there is a compilation now-

kept in my office to show what has been

reponed to us in regard to the accidents

and troubles that have occurred in han-

dling that particular product.

W'e have had reported to us with re-

gard to accidents in manufacture requiring

the use of acetylene gas a total of 39

accidents, causing the death of 16 persons

and injuries to 45 persons.

With regard to accidents in the manu-

facture (compression, generating or

charging) we have had 27 accidents re-

ported, causing the deaths of 26 persons

and injuries to 55 persons.

In connection with the storage of acet-

ylene, we have had six accidents reported,

causing the death of one person and in-

juries to 14 persons.

In connection with miscellaneous acci-

dents, accidents in handling, and similar

accidents, we have had 5 accidents caus-

ing the death of one person and injuries *o

4 persons.

This covers the period of twelve years

since the organization of the bureau. The

number of accidents in the transporta-

tion of compressed acetylene gas reported

to our bureau in that time was 24, in

which one person was killed and there

were 17 persons injured. It is gratifying

to know that the accidents in transporta-

tion are relatively small in number and

not very disastrous in result.

\ow, as to how can it be made better

in the future. My experience of twelve

years in this field teaches nic that one

way to make trgsportation hazards better

is to secure the enforcement of well-de-

signed standardized methods of manufac-

ture and packing and handling in transit

of the products that you manufacture.

When this work was started there was

no standardization, no rules, no uniform

practice, and it is not surprising that the

transportation interests of the country

suffered largely through handling such

materials as dynamite and high explosives.

In fact, the first year of our work, 1907,

the first year that we attempted to seek

any data, showed, as I recall the figures,

something like 54 persons killed and

80-odd persons injured by explosions that

occurred on railroad property, and about

half a million dollars' worth of property

destroyed.

During the year 1918, there were not

less than 50,000 cars on the railroad

tracks of the United States, somewhere

practically every day, bearing high ex-

plosives, which were required for the

service of the government—in spite of

all that large volume, there was not a

s-ngle person killed in the United States

as the result of the transportation of

explosives.

When it comes to acetylene we have

this trouble: You know, as well as I

do, that the potential danger in regard

to it looms large. There are many things

that might happen if certain things are

not done : and to the railroad man. those

things that might happen, in spite of

anything he can do. are the ones that

impress him most. It is the "concealed

hazards" which cause him the most con-

cern. The railroad man, for example,

hates the mention, even, of an article that

is subject to spontaneous combustion,

simply because in spite of all his care he

may find his car on fire, and the car may

be on fire next to another car containing

a dangerous inflammable product, so a

conflagration may follow.

The point to be insisted upon and

followed to a finish is the standardization

of the method of manufacturing and pre-

paring the containers. And even the best

of you will have a good deal of weeding

out to do in relation to old containers

before a standardization can become ef-

fective.

The New Specifications for Material

Specifications for material have been

submitted to letter ballot for adoption by

both the Master Mechanic and Master

Car Builder divisions of the Mechanical

Section of the .\merican Railway Asso-

ciation. In general they develop a more

elaborate specification than the previous

one. Tables are elaborated and inspection

tests added that did not exist before. For

example, in the old specifications for

rivets the diameter of the rods were given

with the permissible variations over a

range from }4 '"• 'o 1'4 '"• '" diameter.

In the new. the table covers the diameters

and thicknesses of the heads for the cone,

button, steeple 5nd countersunk shapes

over a range of diameters from H in. to

2 in., advancing by increments of 1/16

in. up to \'A in., then by '/i in. to VA in.;

afterwards by "4 '"• Some minor matters

rre eliminated and many items amplified,

as in the case of air brake hose gaskets,

where several paragraphs on their manu-

facture, physical properties and tests are

added, together with a complete set of

dimensions, which was lacking before.

In the M. C. B. section, one of the

notable additions is that of provision for

annealing lugs to be cast on carbon steel

castings for freight and passenger equip-

ment cars. These additions provide for

annealing lugs to be "cast on all castings

150 pounds or over, and on such castings

less than 150 pounds as required by the

purchaser." Provision is also made for

group melting. That is, after 15 con-

secutive melts have been made and the

castings therefrom inspected and accepted,

the manufacturer may group the succeed-

ing melts in lots of five melts each, but

each lot not to exceed 40 tons.

The changes are all in a line with im-

proving the output and reducing the

chances of dispute between maker and .

buyer, and it is probable that all of the

recommendations that have been made

will be adopted.
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Air Brake Department
The New Rules for Air Brake Inspection—Questions and Answ er;

In the revised form of rules and in-

structions for the maintenance of freight

brakes that has been submitted to the

letter ballot of the mechanical section of

American Railroad Association, there is

a very evident appreciation of the neces-

sity for more thorough work than has

been performed in the past, and there are

some important additions to the rules as

a consequence. It is possible that some

of these rules may be difficult to enforce

and will be more honored in the breach

than in the observance. Take the rule

for incoming trains as an example. Here
it is required that they shall have the

"slack stretched and left with the brakes

fully applied in service application." This

vision for the inspection or testing of

cars on the repair track, provided such

an inspection is not due according to the

date stenciled on the apparatus. In short,

there are no "in date" inspection require-

ments. The new rules practically require

as complete an inspection of the air brake

apparatus on all cars on repair tracks

with the stencils "in date." as though they

were "out of date." In short, annual in-

spection, if not repairs, must be given to

the air brake apparatus for every car on

ihe repair tracks.

The rules for annual repairs have also

licen elaborated in almost every case, and

many mandatory phrases inserted. For
example : The present rules state that

ihe range of whose figures the work must

be done; a leakage test to determine

whether there is any leakage past the

triple slide valve, this being done in

emergency, release and service lap posi-

tion; a release test to determine the time

required to move the triple to release

position, which should not exceed 4

seconds for the K-1. K-2. H-1 and F-l-B

valves, or 3 seconds for the H-2 and

H-l-B valves ; this to be supplemented

liy a retarded release test for the K
triple ; a quick service port test for K
triples to insure a drop of 5 pounds in the

brake pipe in not more than 4 seconds

;

a leakage test for the packing rings of

triple valves ; a stability test to insure
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is a simple thing, but difficult to enforce,

especially as the necessity therefor is not

immediately apparent.

As the present rules do not include

anything for the, testing and repair of

brakes in terminal yards, the addition of

such rules is a matter of great importance.

These new rules cover a general in-

spection of all parts of the brake appa-

ratus, and then after a 15 pound service

reduction a second examination for brake

pipe leakage, triple valve operation, piston

travel, brake cylinder leakage, and brake

release, with the reduction of brake pipe

leakage to from 5 to 8 pounds per

minute, if it is more than that, and the

adjustment of piston travel to from 6 to

8 in.

At the present time there is no pro-

"the triple valve should be removed from

the car for cleaning." The new rules

state that "the triple valve shall be re-

moved from the car for cleaning." etc.

Finally, the committee have formulated

a set of rules for tests to be made on the

No. 2 test rack, for which there are none

at present. The general assembly ap-

pearance of this No. 2 rack is shown in

the accompanying engraving, and the

tests that it is proposed to make upon it

are : A resistance test for the determina-

lion of the resistance to motion of the

piston and slide valve; a charging test

tor triple valves, that is, the time required

to charge the auxiliary reservoirs from
to 70 pounds, both with new and re-

paired valves and those that have merely
I (cn cleaned, a table being given, within

that the triple valve will not go to

emergency before the triple brake pipe

pressure has been reduced 20 pounds ; an

emergency test to insure that the valve

will go to emergency before the brake

pipe pressure has dropped 20 pounds.

This is an outline of some of the more
important of the changes that are sug-

gested for the inspecting and testing of

the air brake, indicating the necessities

that have arisen because of the severe

conditions of train handling that are now
imposed.

It will thus be readily seen thai the new
rules regarding the inspection and the

new devices provided together form a

marked improvement in the important

phase of a continued high degree of effi-

ciency in the details of the air brake.
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Questions and Answers

Locomotive Air Brake Inspection.

(Continiud from pa^f 244, August. 1919.)

88J. Q.—What should be done to a

governor before any repairs arc made in

the shop?

A.— It should be thoroughly cleaned in

a lye vat.

884. Q.—What care must be taken in

dismantling for repairs?

A.—Extreme care must be taken to see

that the cylinder is not damaged by mash-

ing in a vise or by using a wrench that

does not fit.

885. Q.—What are the most essential

considerations in fitting up the steam valve

portion of a governor?

A.—A straight, or perfect, cylinder, a

governor piston that fits the cylinder and

a packing ring that fits the groove of the

piston as well as the cylinder.

886. Q.—Is there any other fit of im-

portance?

A.—The steam valve should fit neatly

where it passes through the governor

cylinder.

887. Q.—What will he the result of a

poor fit or a worn steam valve stem?

A.—A very bad leak at the governor

waste port at the time the steam valve

moves to close off the flow of steam to

the pump.

888. Q.—Does the steam valve make a

tight joint at any other point except at its

bearing on the seat?

A.—Yes, the back of the steam valve

must be ground to a bearing against the

governor cylinder.

889. Q.—What is the effect of a leak

at this point?

.\.—A leak from the waste port of the

governor at all times when the pump
throttle is open.

890. Q,—And the effect of the leak at

the waste port?

A.—Tends to drain oil away from the

steam pipe and cause the compressor to

run dry and stop.

891. Q.—How should a packing ring be

fitted in the steam valve cylinder?

A.—The ring will, of course, be a trifle

larger than the bore of the cylinder, so

that the ends will lap over when placed

in the cylinder, the ends must then be

filed just sufficiently to lap over a trifile

at the ends and make a joint at the ends.

The object is to have the ring go through

the cylinder with some friction when
placed in the piston after which it must

be ground until the piston and ring work
freely through the cylinder.

892. Q.—How is a fit of the piston in

governor cylinders maintained?

A.—By reboring cylinders and fitting

larger than standard pistons, or by re-

boring and bushing the cylinder to

standard size.

893. Q.—How is the fit of the steam
valve stem maintained?

A.—By reaming the cylinder opening

to a larger size and applying a steam

valve with a larger diameter of stem.

894. Q.—VVhere may such steam valves

be obtained?

A.—From the Air Brake Companies,

who list the various sizes in their cata-

logues.

895. Q.—What port must be drilled in

a bushing after a cylinder body has been

rebushed ?

A.—The one leading to the waste pipe.

896. Q.—What eflfect would this have
if neglected?

A.—The same as a stopped up waste
pipe; the governor could not stop the

compressor.

897. Q.—How is the steam valve seat

trued up?

A.—By the use of a special reamer
made for this purpose.

898. Q.—After being repaired what
test must be made?

A.—One to determine the amount of

packing ring leakage.

899. Q.—How is it done?

A.—By connecting a line of air pres-

sure to the opening through the cylinder

cap and observing the amount that

escaped from the waste pipe port.

900. Q.—What kind of a thread is in

the cylinder cap?

A.

—

yi in. standard pipe thread.

901. Q.—What else is to be observed?

A.—That the governor piston returns

promptly and opens the steam valve when
the air pressure is shut off, and that the

steam valve stem touches the seat when
the piston travels downward.

902. Q.—How is the latter determined?

A.—By placing a shred of thin paper

between the valve and seat and noting

that the valve clamps it when forced to-

ward its seat.

903. Q.—What is the cause of failures

of a great many repaired governors?

A.—Attempting to fit packing rings in

worn bushings.

904. Q.—What causes the pistons to

stick in the cylinders after repairs are

made?
A.—A shoulder is left in the cylinder,

facing oflf the steam valve seat and pos-

sibly the steam valve also allows the

piston to travel further than previously

and the governor piston sticks in the

shoulder formed before overhauling.

905. Q.—How many sizes of steam
valve portions are in general use?

A.—Three. 1 in., \% in. and V/2 in.

906. Q.—How do these sizes originate ?

A.—From the cross section of the steam
valve seat or from the size of the air

compressor steam pipe.

907. Q.—What size of compressor is

the 1 in. governor used with?

A.—The 9y2 in.

908. Q.—The 1>4 in. governor?
A.—With the 11 in., the 8j4 in. or two

9"^ in.

909. Q.—The V/, in. governor?

.\.—With two ll-l in. or two 8!4 in.

compressors.

910. Q.—What is to be particularly

iiliserved in connection with repairs to

the regulating or diaphragm portions?

\.—That the diaphragm valve has a

perfect bearing on its seat, and is of the

correct length, and that the valve is not

too rigid.

911. Q.—How could a valve become

too short?

.\.—By facing or grinding oflf the end

of the valve in securing a bearing sur-

face on the seat.

912. Q.—What is the eflfect of using a

diaphragm valve that is a trifle too short

or if it is too neat a fit through the

diaphragm nut ?

A.— It will not scat accurately at all

times, and the governor will not be suffi-

ciently sensitive in operation.

913. Q.—Is the same thing true of the

excess pressure top?

.\.—Yes.

914. Q.—How sensitive should a gov-

ernor be in operation?

A.— It should not permit of a variation

of over two lbs. in main reservoir pres-

sure if it is in good condition.

915. Q.—What important point in fit

must be observed, especially with the ex-

cess pressure top?

.\.—The fit of the diaphragm body 'n

the spring box.

916. Q.—Is this generally found to be

too loose or too tight?

.\.—It is generally found to be too

light.

917. Q.—What is the effect?

.'\.—The governor holds the compressor

shut down at times through the dia-

phragm sticking in the spring bo.x

918. Q.—What is to be observed in

connection with the diaphragms?
.\.—That they are not buckled.

919. Q.—What is meant by this ex-

pression "buckled"?

.V.—That the surfaces are uneven, that

the diaphragms are not perfectly flat.

920. Q.—How does this affect the

operation of the governor?

.\.— It renders it less sensitive, and fre-

quently causes a very wide variation in

the main reservoir pressure.

921. Q.—How are the regulating por-

tions tested?

-•^-—By attaching an air connection, and

with an air pressure that is constant, the

tension on the spring should be increased

until equal with the air pressure.

922. Q.—About how much movement
of the regulating nut should then open
and close the diaphragm valve?

A.—It should open enough to give a

pretty strong discharge of air and then

close off tight on about one quarter of a

turn of the regulating nut.

(,To he continued)
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Train Handling.

(Continued from page 245, August, 1919.)

937. Q.—li broken below the cut out

cock in the brake pipe?

A.—The brake pipe leak would be

plugged and the stop cock closed and the

valve handle carried in running position.

938. Q.—And if above the cut out

cock?

A.—The stop cock would be closed to

prevent air coming out of the brake pipe,

and the handle would be carried on lap

position instead of going to the trouble

of plugging pipe merely for the purpose

of carrying the valve handle in running

position.

939. Q.—How would the brakes be ap-

plied with the independent valve if the

automatic valve is in rimning position?

A.—By moving the independent valve

to running position.

940. Q.—And with the automatic valve

on lap position?

A.—By moving the independent valve

handle to release position.

941. Q.—In either event?

A.—Allowing air pressure to escape

from the brake pipe through the equaliz-

ing portion of the distributing valve.

942. Q.—Is there any other way in

which air from the main reservoir could

be admitted to the brake pipe in case of

a broken brake pipe or reservoir pipe

near the automatic brake valve?

A.—It may be done by removing the

check valve from the dead engine fixture,

but on accoimt of the small 'A in. choke

it is not recommended.

943. Q.—Why not?

A.—On account of not being able to

deliver a sufficient volume for a prompt

release or recharge of brake after an

application.

944. Q.—What would be done in case

of a broken reservoir pipe at the auto-

matic brake valve, if the feed valve was

detached from the brake valve?

A.—Both ends of the break would be

plugged and running position of the

brake valve used for a release and re-

charge of breaks.

945. Q.—And if the feed valve pipe

was broken off?

A.—The feed valve adjusting nut

would be screwed out to prevent a leak

from one end of the pipe and the other

end would be plugged.

946. Q.—And the brake valve handle

would be carried ?

."X.—In release position.

947. Q.—What if the compressors

would shut down and fail to start?

A.— It would indicate that there was no

pressure above the diaphragms of the

excess pressure governor top.

948. Q.—How would it be obtained if

the excess pressure pipe was connected

with the broken piece of pipe attached to

the brake valve.

A.—By carrying the automatic brake

valve at a point between release and run-

ning position in which air would be sup-

plied to the feed valve pipe.

949. Q.—What if the engine and ten-

der brake persisted in "creeping on" with

the brake valve handle in release posi-

tion ?

A.—A leak could be started in the

release pipe branch between the brake

valves which would prevent this.

950. Q.—What could be done in the

event of a broken air pump discharge pipe

or connecting pipe?

A.—If connections cannot be made with

two lyi in. brake hose, it means that the

train must proceed without an air brake

or that another engine must be secured.

951. Q.—With a feed valve in good

condition, can the engineer tell when the

valve is in operation, supplying the brake

pipe?

A.—Yes, by the humming noise made

by the supply valve piston traveling

through the bushing.

952. Q.—Sometimes the valve makes a

loud squeaking noise—is this necessary?

A.—No, it indicates a poor fit of parts

that may easily be remedied.

953. Q.—Does this noise indicate a

defect that will interfere with the opera-

tion of the valve?

A.—No, it is merely annoying.

954. Q.—How can the noise made by a

feed valve be noted to advantage?

A.—It will indicate about the amount of

air that is being supplied to the brake

pipe, and show to a certain extent the

amount of brake pipe leakage existing.

955. Q.—How indicated?

A.—By the percent, of time the feed

valve is open supplying the leakage.

956. Q.—Can this noise be noted to

good advantage at a time that undesired

quick action develops on a train?

A.—Yes, an effort can be made to apply

the brakes while the feed valve is in

operation, which will sometimes prevent

undesired quick action when it would

otherwise occur.

957. Q.—What is prevented in this

wa\ '

A — Brake pipe leakage is prevented

from starting the brake application.

958. Q.—Can the brake on the engine

and tender be applied with the automatic

brake valve, if the Iirakc valve double

heailing cock is closed?

A.—Yes, by placing the valve handle in

emergency position.

959. Q.—How does compressed air

enter the application cylinder of the dis-

tributing valve?

A.—Through the blow down timing or

maintaining port.

960. Q.—What is this port intended

for?

A.—To maintain a higher brake cylin-

der pressure for emergency stops.

961. Q.—What pressure is obtained in

the application chamber during an

emergency application?

A. Atmospheric.

962. Q.—Why atmospheric?

A.—Because the pressure chamber

equalizes with the application cylinder

leaving the application chamber cut off.

963. Q.—How much air pressure is

developed in the application cylinder of

the distributing valve during an emer-

gency application?

A.—About 93 lbs. from a 110 lb. brake

pipe pressure.

964. Q.—Due to what?

A.—The pressure chamber equalizing

only with the application chamber.

965. Q.—Does it remain at 93 lbs?

A.—No, it is reduced to 75 lbs. by the

safety valve and maintained at 75 by a

proportion of the blow down timing or

maintaining port to the port in the

equalizing slide valve leading to the

safety valve when in emergency position.

966. Q.—And when the valve handle is

returned to lap position?

A.—The safety valve reduces the pres-

sure to 68 lbs.

967. Q.—What pressure is in the ap-

plication cylinder when the brake valve

handle is placed in release position after

an emergency application?

A.—To about 15 lbs.

968. Q.—What causes this drop?

A.—The connection of the application

chamber and application cylinder.

969. Q.—Is this drop in application

cylinder and brake cylinder pressure in

any way undesirable?

A.—No, if rules are obeyed, the applica-

tion cylinder pressure during release after

emergency will be of very little conse-

quence.

970. Q.—Sometimes it is noticed that

the brake on the engine re-applies after a

heavy brake pipe reduction, the engine

brake having been released with the in-

dependent brake previous to placing the

automatic valve in release position?

A.—This is caused by the over-reduc-

tion in brake pipe pressure.

971. Q.—How produced?

A.—The over-reduction has caused the

equalizing portion of the distributing

valve to assume emergency position, the

pressure was retained in the applicat'.on

chamber while the application cylinder

pressure was exhausted.

972 Q.—And when the equalizing

valve moved to release position with the

movement of the automatic brake valve

handle?

A.—The application chamber pressure

expanded into the application cylinder re-

applying the engine and tender brakes.

973. Q.—What is a complaint of this

action on the part of an engineer an

indication of?

A.—That he is in the habit of making
too heavy a brake pipe reduction during

brake applications.
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974. Q.—Wliat reapplies the engin;

brake after it is released with the inde-

pendent valve, the automatic valve handle

remaining on lap position?

A.—Brake pipe leakage is the general

cause.

(To be continued)

Car Brake Inspection.

(Continued from page 246. August, 1919)

871. Q.—Can a table be arranged to

show the disadvantages of unequal brake

piston travel?

A.— It is shown in the following which

is the eflfect of a 10 lb. brake pipe reduc-

tion on various piston travels, and the

resultant braking ratio developed when

this is 60 percent based on a 50 lb. brake

cylinder pressure.

Effective Comparison

Piston Cylinder Breaking with

Travel. Pressure. Ratio. 8 in. Travel.

Percent

Lbs. Percent. Greater.

4" 52^^ 63 130

5" 41 49 78

6" 33 395^ 44

7" 271/2 33 20

8" 23 27K2
Percent Less

Than 8 in.

9" 19 23 16^4

10" 16 19 31

11" 13 ISK' 44

12" 11 13 S3

872. Q.—From a 70 lb. brake pipe

pressure, what will be the result if a full

service brake application is made, that is

if the reduction is continued until the

point of equalization of auxiliary reser-

voir, brake pipe and brake cylinder is

reached?

A.—
Brake pipe reduc-

tion necessary

Piston Equalization to produce

Travel. Pressure. equalization.

4" 59 lbs. 11 lbs.

5" 57 " 13 "

6' 55 " IS "

7" S3'4 " 16^ "

8" 515^ " 18^ "

9" 50 " 20 "

10" 49 " 211^ "

11" 47 " 23 "

12" 46 " 24 "

873. Q.—.\s an example, a car with 6 in.

piston travel will require but 15 lbs. brake

pipe reduction to produce equalization or

all the braking force obtainable, what

brake pipe reduction will be required to

obtain SO lbs. cylinder pressure from a

10 in. piston travel?

A.—But 49 lbs. cylinder pressure can

be obtained and this will require 215^

lbs. brake pipe reduction.

874. Q.—What pressure would remain

in the auxiliary reservoir of the car with

the 6 in. piston travel?

A.—.\bout 55 lbs.

875. Q.— In the reservoir of the car

with 10 in. piston travel?

A.—But about 49 lbs.

876. Q.—At what time is it exceedingly

important to have as near as possible a

uniform auxiliary reservoir pressure?

A.— It is important at all times, but

especially so when descending long heavy

grades with loaded freight cars.

877. Q.—After a 10 lb. brake pipe re-

duction, which one of these brakes will

start to release first?

A.—Both will start to release at the

same time, if triple valves are in good

condition and brakes are in the same part

of the train.

878. Q.—Which one will have the

brake cylinder pressure exhausted first?

A.—The one with the 6 in. travel.

879. Q.—Why?
A.—Because there will be less brake

cylinder volume to escape through the

triple valve exhaust port.

880. Q.—After a 20 lb. brake pipe re-

duction, and with a slow increase in brake

pipe pressure as could be expected with

a long freight train which brake would

start to release first?

A.—The brake with the 10 in. travel.

881. Q.—W^hy?
A.—Because the auxiliary reservoir and

brake cylinder pressure will have equal-

ized on the 6 in. travel at somewhere near

53 or 55 lbs. while the auxiliary of the 10

in. travel will not have quite SO lbs. pres-

sure, and naturally the one with the 10 in.

travel will start to release first.

882. Q.—Or in other words?

A.—The triple valve of the 10. in. brake

piston travel will move to release position

when the brake pipe pressure reaches

about SO lbs., and the 6 in. when the

brake pipe pressure reaches about 55 lbs.

883. Q.— In what way does unequal

piston travel cause rough handling of

trains ?

A.—It creates a great difference in

draw bar pull between cars, through un-

equal retarding effect which results in

surges and sometimes in break-in-two of

trains during brake applications.

884. Q.—What is the proper propor-

tion of the auxiliary reservoir volume to

that of the brake cylinder, when the

piston travel is correct?

A.—3J4 to 1, or the auxiliary volume

should be 3^^ times that of the brake

cylinder but to provide for clearance

volumes, leakage, and loss of pressure

due to lowering of temperature through

expansion of the compressed air, the

reservoir volume is made approximately

3'/2 times that of the brake cylinder with

proper piston travel.

885. Q.—How do these volume propor-

tions actually work out?

A.—From 70 lbs. pressure in the

auxiliary reservoir, a 50 lb. brake cylinder

pressure results from a 20 lb. brake pipe

reduction, or the brake pipe, auxiliary

reservoir and brake cylinder should have

e(|ual pressures as a result of the 20 lb.

brake pipe reduction.

886. Q.—Then multiplying the cylinder

volume by 3'/} gives?

A.—The volume necessary in the

auxiliary reservoir.

887. Q.— Is the same principle followed

out in passenger or car brake installation?

A.— Yes.

888. Q.—What changes from PM or

High speed brake equipment are made
when a car is equipped with the LN
brake ?

A.—The P triple valve is replaced with

one of the L type, a supplementary

reservoir is added, and the high speed

reducing valve is removed.

889. Q.—What is the size of the sup-

plementary reservoir?

A.—It contains 2^ times the volume of

the auxiliary reservoir.

890. Q.— Is there any change made in

the size of the auxiliary reservoir?

A.—No, it remains the standard size for

the PM equipment.

891. Q.—What is the proper size of

reservoirs to be used with the various

brake cylinders?

A.—
Brake Auxiliary Supple- Capacity in

Cydinder mentary. cubic inches.

10 in. 12x27 16 x 33 5,724

12 " 12x33 16 x48 8,577

14 " 14x33 20!/'x36 10,158

16 " 16x33 20'/2x AS 14.003

18 " 16 X 42 22'A X 54 18.967

892. Q.—Sometimes the supplementary

volume is divided into two units, or two
smaller reservoirs are used instead of one
large one, what sizes are then used?
A.—
Brake Two Capacity

Cylinder. reservoirs. each.

10 in. 12 x33 3,088

12
"

14 X 33 4,476

14
"

16 X 33 5,724

16
"

16 X 42 7.436

18
"

20'/^x36 10,158

893. Q.

—

Are the ordinary defects of

the P and L triple valves the same?
A.—The causes for stuck brakes and un-

desircd operation are about the same for

both types of valves.

894. Q.—Must L valves be given the

same attention as P with respect to pack-

ing ring leakage and friction?

A.—Yes. they must be given the same
careful tests before being placed in service.

895. Q.—Is the L valve ever used to

replace the P valves without using the LN
brake equipment?

A.-Yes.

896. Q.—In this case the high speed re-

ducing valve is sometimes left on the car?

A.—WTien it is, the safety valve of the

triple valve is generally removed and a

plug inserted in the safety valve passage.

(To be corttiniu'd)
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Electrical Department
The Flashing of Electric Motors—The Cause, and Elimination of Such Failures

One of the common failures of railway

motors is flashing. While the design of

railway motors has advanced rapidly dur-

ing the past few years and the troubles

due to flashing has been practically elimi-

nated by the introduction of interpoles,

still flashing can and does occur due to

some good reason other than design.

There are many factors which may cause

the flashing and these will be taken up

R.MLW.W MOTOR BRUSH HOLDER.

one by one and an explanation given as

to the reason for and the elimination of

the cause.

I Ushing is commonly known as "buck-

ind is primarily caused by poor com-

,'ion, which results in a sudden

Ireakdown of the insulation over the face

of the commutator from the brushholder

to the motor frame or ground. There is

a sudden rush of heavy current which

should cause the circuit breaker to blow.

Many times the breaker is slow in open-

ing and the current or flash hangs on as

an arc, badly burning the motor parts.

The results from flashing are varied.

The motor may be so badly damaged that

it is inoperative, and it will be necessary

to take the whole motor apart and over-

haul; the armature windings must be re-

paired, the commutator cleaned where it

has been burned and blackened, the wir-

ing put into good condition, generally by

replacing by new wire, and the brush-

holders repaired or else replaced by new

ones.

Again the flash may have cleared itself

instantly and the motor is not so badly

damaged but that it can stay in service

until the terminal is reached. It is, how-

ever, necessary to give this motor a care-

ful inspection for any damaged parts that

need attention.

There are certain conditions that tend

to produce flashing as follows : 1. Design.

1 lie older types of motors did not embody
the interpole, so that these motors can-

not stand sudden changes in current and

Mjltage conditions as can the interpole

motor, so that there is a greater tendency

to flash. The design may be such that

fundamentally the motor is not stable.

\\ e speak of a motor being stable, which

can stand up under varying load and op-

erating conditions without flashing.

Some motors are sensitive to fluctuations.

With constant load conditions the motor

may be satisfactory. Railway operating

conditions are far from being constant,

so that a sensitive motor is not a de-

sirable one.

Another point under "Design" is high

voltage between adjacent commutator

bars. The voltage between bars is rather

of an important point. The higher this

voltage the more tendency to flash over,

as with, say, a slight spitting of the higher

voltage will jump and start the flash.

This voltage between bars is governed by

design and will depend on the number of

bars between the brushholders, or on the

total number of commutator bars. The

total voltage is across the two adjacent

brushholders, so that the voltage between

should be tight and have a smooth, highly

polished, clean face. They are made of

a large number of copper segments in-

sulated from each other by mica. The
segments are held tight by V-rings.

Flashing may be caused by high bars, low

bars or loose bars. Due to the drying

out of the insulation, etc., and on account

of the centrifugal force due to rotation,

a single bar may be thrown out shghtly,

and it becomes a high bar. It projects

slightly above the surface, so that the

brush is hit at every revolution, is

bounced and causes flashing. In the same

way a bar may work down below the sur-

face. The bar may be loose, so that when
checking for trouble a high bar will not

be found, but will actually exist when the

motor is running, due to the centrifugal

force throwing the loose bar beyond the

surface of the commutator. If loose bars

are found, the commutator should be

heated to soften up the mica \-rings, etc.,

and then the rings tightened down. All

the high and low bars should be ground

out if possible, if not the commutator

should be turned in a lathe.

Other conditions may exist on the com-

mutators which will cause flashing. There

«<;*
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Ijars is equal to the voltage divided by

the number of bars between holders. As
an e.xample, if the motors were operating

from a third rail at 600 volts and there

were 450 bars between brushholders, then

the voltage between bars would be 133

%'ihs, whereas if there were 65 bars the

'. oltage would be 9 volts between bars.

The design of the motor cannot be

changed without practically rebuilding the

motor, so that where considerable dif-

ficulty is encountered due to the flashing

it is best to replace by a modern motor.

2. Commutators. The commutators

may be flat spots, poor undercutting of

mica, sharp edges and corners on the com-
mutator bars and dirty commutators.

Flat spots generally begin at a high or

low bar. A slight burning at the surface

begins and spreads to several adjacent

bars, so that there is a flat spot. These

spots should be ground out at the time

the commutators are trued.

It is general practice now to cut the

mica between the segments, so that the

top edge is below the copper surface. It

is called "undercutting." If the under-

cutting is not properly done, mica flakes
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will be left in the slots which must be

removed. In fact it is practically impos-

sible to saw out all of the mica, and it U
important to clean out thoroughly all of

the mica from the slots. The under-

cutting is accomplished by a small cir-

cular saw, about 0.005 inch thicker than

the thickness of the mica, which revolves

at approximately 2,000 r. p. m., and which

is drawn towards the operator so that

he may guide the cut. The cutting edge

of the saw should revolve in a direction

towards the operator while it is cutting

the mica.

A small diameter saw must be used in

order to cut the slot to the proper depth

and at the same time not cut into the neck

of the commutator. The mica should be

cut to a depth of 3-64 inch. After under-

cutting, the sharp edges should be

rounded off. The commutator face

should be kept free from oil and dirt so

that the brushes will always be in contact

with the commutator.

3. Brushholdcrs. The condition of

the brushholdcrs is very important.

There may be lack of spring tension ; the

location or setting of the holders may be

incorrect; the carbon box may be worn;

or there may be too small clearances to

ground. The carbon brushes are held

against the commutator at a pressure de-

pending on the setting of the spiral

spring. A broken spring would remove

the pressure and the carbon brush would

not keep in touch with the commutator.

The pressure might be weak causing

flashing also. On the average the ten-

sion on the carbon brushes should be kept

at approximately five to seven pounds per

square inch and if the pressure is weak
the tension can be increased by winding

up the spiral spring. It is necessary to

keep the mechanism oiled and free so

that the pressure finger will not stick.

The mechanism wears and must be re-

placed when badly worn.

The brushholders should be set ap-

proximately 3-16 inch from the face of

the commutator and the sides should line

up parallel with the commutator seg-

ments. If the bottom of the brushholder

box is set too far away, the carbon

brushes will project too far and will

break.

Incorrect spacing of the brushholders

will cause flashing. The distance from

the center line of one box to the center

line of the other box, on a four-pole ma-

chine, should be equal to one-fourth of

the number of commutator bars, and or-

dinarily the carbon brush will be opposite

the middle of the main poles.

If the box of the brushholder is worn

wider than normal, it will allow the brush

to swing off the neutral. When badly

worn the brushholder should be replaced

by a new one.

The clearances to ground, of the brush-

holders, is important. The brushholder

must have sufficient creepage distance in

itself so that the current will not creep

over the surfaces to the point of support,

which is the ground, and also must have

insulation clearance which is the shortest

distance from live parts to ground. The
clearance should be approximately f4 of

an inch and, if any less, insulating arc

shields should be used, located in the

space between the live part and ground.

The short distance is thus eliminated.

4. Carbon brushes. Poor commuta-
tion can sometimes be greatly improved

by changing to a higher grade of carbon

brush. It is difficult to select a grade of

carbon brush for railway motors by a

casual inspection. To secure the right

brushes requires a thorough knowledge

of the various grades. Carbon is a non-

metallic element found in both crystalline

(made of crystals) and amorphous (non-

crystalline) forms. Natural graphite is

carbon of the first mentioned formed

and coke or lamp-black of the second

form. By heating the amorphous or non-

made of natural graphite and binder, and
(d) metal graphite brushes made of na-

tural graphite mixed with metal powder
and held together by a binder. On the

modern railway motors the best all around

results will be obtained by the use of

graphitized brushes. The next best re-

sults will be secured by using a carbon
brush. Graphite brushes are for very spe-

cial and limited uses and rarely used on
railway motors, while metal graphite

brushes are not used at all.

The carbons must be carefully inspected

as they are a very important factor in

satisfactory operation. Brush conditions

may easily produce flashing. A carbon
or carbons may be tou long or too short.

If the carbons are too long the resultant

pressure of the brushholder tip on the

carbon is not on the top of the carbon,

and hence the pressure on the commuta-
tor is light. If too short, the carbon may
reach a point where there will be no
pressure due to the tip reaching bottom

fNon interpole type.

Design .; Stability,

I
High voltage between commutator bars.

High bars.

Low bars.

Loose bars.

Commutators -j Flat spots.

Undercutting of mica,

Sharp edges,

[Dirty commutator.

Broken spring.

Weak spring,

Brushholders , Too far from commutator face,

Incorrect spacing.

Worn carbon box,

-Clearances to ground.

Too long.

Too short.

Loose in box.

Tight in box,

Broken.

Loose brushholder connection.

Defective wiring around frame.

Wrong connection of leads to commu
tator.

Short-circuited coil,

Reversed coil.

Faulty control.

Too rapid acceleration,

- Plugging.

Sudden voltage changes or surges

High speed.

PRODUCE FLASHING OF R.XLIVVAV

4. Carbons

Windings

6. Ooeratioii

SUMMARY OF CONDITIONS THAT TEND TO
MOTORS i

crystalline carbon, such as coke, in an

electric furnace, artificial graphite can be

obtained. There are four general classes

of brushes (a) carbon brushes made of

crushed coke held together by a binder;

(b) graphitized brushes made of carbon

and changed to graphite by heating in an

electric furnace; (c) graphite brushes

of the slot in the brushholder box. The
carbons may be too loose in the box or

too tight In the first case they will vi-

brate and in the second case will bind so

that the spring is not of sufficient strength

to push the carbon against the commuta-
tor. Flashing can easily occur from

broken brushes.
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5. Windings. The cause of motor

flashing may be traced to loose wire con-

nections to the brushholders or to a

broken or worn lead. The armature may
be incorrectly connected, i.e., the arma-

ture leads do not connect to the proper

commutator segments. The main field

coils may be short-circuited resulting in

a weak field ; it may be reversed, i.e., put

into the motor frame upside down.

6. Operation. Conditions can easily

exist where flashing will occur, akhough

the motor itself is in good condition.

One of the first things to consider is the

operation of the control apparatus. Does

the control function incorrectly so that it

allows sudden voltage changes at the mo-
tor terminals? The acceleration may be

too rapid, which means heavy drafts ot

current. Sudden reversal of current

through the motor called "plugging" will

tend toward flashing. On nearly every

system, in fact, all system electrical

surges occur due to sudden variation of

load conditions. These voltage surges

may be from two to three times normal.

Troubles may exist caused by breaks in

the third rail. High speed, down grades

especially where speed above the normal

can easily be secured, will cause flashing.

The following is a summary of the

points which have been discussed above.

If trouble is experienced a careful investi-

gation should be made along these lines

of suggestion so as to get at the real

source of the trouble.

The accompanying table on the preced-

ing page is a detailed and accurate sum-

mary of the conditions that generally tend

to produce flashing of railway motors.

New Design of Welding Unit.

.'\ new plastic-arc welding unit has just

been brought out by the Wilson Welder

& Metals Company, 2 Rector Street, New
York. This set is composed of a dyna-

motor and current control panel. The

generator is flat-compound wound, and

maintains the normal voltage of 35 on

either no load or full load. The control

panel contains many new features. It

has been designed to provide a constant-

current controlling panel, small in size, of

light weight, simple in operation and high

in etTiciency. The pane! is of slate, 20 in

by 27 in., and on it are mounted a small

carbon pile, a compression spring and «

solenoid, working in opposition to the

spring. The solenoid is in series with the

arc so that any variation in current will

cause the solenoid to vary the pressure on

the carbon pile, thereby keeping the cur-

rent constant, at the value it is adjusted

for.

Thi^ is the well-known principle of the

Wilson control of constant heat in thi.

weld. Practically any metal can be welded
with this outfit, without preheating or an-

nealing, which are so troublesome. Three
switches on the panel provide an easy

means of current adjustment, between 25

raid 175 amperes. The arrangement of

t^ie welding circuit is such that 25 amperes

always flows through the solenoid when
'he main switch is closed, whether the

Aclding current is at the minimum of 25

iiiiperes or the maximum of 175 amperes.

! he balance of the welding current is

ator speed is 1,800 R. P. M. The net

weight of this new outfit in standard

characteristics is 800 lbs. with D. C. mo-
tor, 807 lbs. with A. C. Motor, 1,200 lbs.

with gasoline engine and 550 lbs. as a

belted outfit without motor. These new
dynamotor sets can be mounted on a

truck for portability, if desired.

.NEW PLASTIC -ARC ELECTRIC WELDING
UNIT.

taken care of in by-pass resis'ances

-'hunted around the solenoid.

This outfit can be furnished as a dyna-

motor unit with standard motor charac-

teristics as follows: 110 volts, 220 volts

Pilot Snow Plow—Duluth, South Shore
& Atlantic Ry.

The Duluth, South Shore & Atlantic

Railway runs across the northern penin-

sula of Michigan, a land of pure water

and deep snows. As a part of the snow-
fighting equipment each locomotive is

fitted with an unusually substantial pilot

snow plow.

The face of the plow is made of heavy
plates, curved at the top into a deflecting

flare to throw the snow away from the

track as it rises. At the bottom there

is a track flanger at each side which can

be raised and lowered by levers and
connections located within the faces.

These connections are built in as a part of

ihe plow so that when it is attached to

the pilot the whole is ready for immediate
operation without the necessity of making
atiy further attachments to the locomotive

bumper.

The whole is substantially braced from
the rear, and at t!ie bottom lies close

against the nosing of the pilot, so that the

projection is not much beyond the point of

the same. The coupling here is a notch
cut in the front and is not interfered with
in any way.

Incrustation in Boilers.

A French engineer has patented a com-
position for preventing and removing in-

.-Now I'Low I.N USE ON »i;luth. -I I Mi; I AM)

D. C, or 220-440 volts, 60 cycle, 2 or 3 crustation in boilers and the like, which
phase A. C. ; also as a gasoline-driven consists of a solution of tannin extracted
imit, or it can be furnished without a mo- from oak bark, sodium bicarbonate, sodi-
tor. to be belt driven. The normal gcner- um aluminate and water.
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Physical Tests of Chisel Steel

A iiomber of years ago a representa-

tive 01 this paper chanced to express the

desire to possess a good cold chisel to the

superintendent of a large railway shop.

He was told that a representative of

Pompton steel was in the blacksmith

shop demonstrating the value of that steel

for chisel purposes and that he would

probably be glad to make a chisel for him.

This wa.< done, and the pleasure of wit-

nessing llic artistic care with which this

demonstrator manipulated his metal will

jicvcr be forgotten. In his work he was

more than particular about the working

temperature, a clear cherry red, and the

hammering, was a real anvil chorus. The

delicate blows on the edges, the full face

blows on the flats, and always, always

this artist insisted, finish the chisel with

work on the flat side, and leave it with-

out a hammer mark visible on any sur-

face. Then grind and afterwards heat

to a bright cherry that is about 1450 deg.

Fahr. and quench in water and draw to

just the suggestion of a blue on the edge.

That treatment gave the receiver a chisel

that he cherished as the most valuable

among his tools, and one that he regards

as a nonpareil for years. And he boasted

that after it had been finished he had seen

the maker drive it through a -Ji in. bar of

iron, and no injury done, .^nd the steel

from which this chisel was made? Merely

a .88 carbon steel with a fracture like a

piece of silk and whose sole worth was in

the making, that is the care with which it

had been made and treated.

But now it seems that this excellent

steel is obsolete and quite out of date

in comparison with one made by the same

company (The Ludlum Steel Co.) for

chisel purposes. It is known by the trade

demonstrations had been forestalled by

the article on the steel published in our

issue for May, and the excuse for present-

ing the matter again at this time is to em-
phasize the value of the material and

EDGE OF CHISEL DRIVEN INTO STEEL
CASTING, MAGNIFIED 7 TIMES.

name of Seminole. The peculiar and

valuable properties of the metal are due

to the percentage of alloys used and the

method of adding them in the process of

manufacture.

Those of our readers who were at the

railroad convention at Atlantic City in

June, will remember the demonstration of

the steel made by the representative of the

Ludlum Co. at that time and place. These

POINT OF SPIKE DRI\EN THROUGH
STEEL CUBE, MAGNIFIED 7 TIMES.

present some additional features that

were not mentioned at that time.

As stated in our previous article the

steel is intended primarily for a chisel

steel. And while it is almost foolproof,

the fundamental rules for the making of

a chisel must be followed in so far as the

hammering is concerned. That is the

blows on the edges should be light and

the finishing blows should be on the

flat sides. But beyond this the metal

does not require any of the care usually

applied in the manipulation of steel. In

the first place the forging and tempering

temperatures are much higher than would

be permissible with ordinary carbon steel.

It can be worked with impunity at an

almost white heat, or 1900 deg. Fahr.

a temperature at which the usual carbon

steel would sputter and fly to pieces if if

were struck. Then for tempering the

quenching heat should be a bright red of

about 1800 deg. Fahr. and the quenching

should be done in oil which stands at

about the temperature of the atmosphere.

.\fter hardening instead of drawing down
to a faint blue on the cutting edges the

metal is quenched as soon as there is the

first faint indication of color. It is too

light to be called a straw and the change

from the bright surface, made by rub-

bing the surface with emery paper after

hardening, is too insignificant to be no-

ticed unless the eyes are following the ef-

fect of the heat. When this slight rise

has been indicated the temper is drawn

and the tool is cooled in water.

Here then is a hard tool, but the metal,

in spite of its hardness, can be bent, as

shown by the illustration. The chisel il-

lustrated was straight and true when it

had been finished and tempered. The only

thing done to it to fit it for work was to

grind it. And as indicative of the high

temperature at which it had been quenched

the corners at the edges showed every

evidence of having been melted. After it

had been ground it was first driven direct-

ly into a steel casting to the depth of }4

in. with the result on the cutting edge as

shown by the enlarged photograph, where
it is shown magnified seven times. Even
this magnification indicates that the edge
was left smooth and straight. The chisel

was then laid across the anvil and bent out

"t line, a thing that it would have been im-

iinssible 10 accomplish with a tempered

c.irbon steel and a most remarkable per-

il rmance with a chisel as hard as this

• me was.

.\nothcr fact that attracted a good deal

of attention at .Atlantic City was the

driving of a slender spike made from H
in. cold Seminole steel through a cold

steel cube of 25 carbon measuring I'/i

in. on each edge. Such a spike after it

had been driven through is shown in the

accompanj-ing engraving. The start of the

driving is made with a small hand ham-
mer weighing about \'/2 lbs. .After the

spike had penetrated to a depth of from

H in. to yi in. it is driven the rest of the

way by lusty blows with an 8 lb. sledge.

The reproduction of the point of the

spike shows it magnified seven times from

which it appears that it suffered no in-

jury whatever from its rather strenuous

journey through 1% in. of steel.

These two demonstrations are practical

duplications of those described in our

May issue and are reproduced here mere-

ly because of the larger magnification of

MICROGRAPH OF STRUCTURE OF SEM-
INOLE STEEL MAGNIFIED 87

DIAMETERS.

the point and cutting edge that is here

presented for the first time.

The microphotograph shows the grain

of the metal multiplied to 87 diameters,
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from which the homogeneity of the metal

may be judged.

It will be seen from this micrograph

that the texture of the metal is very uni-

form and appears on the surface at this

magnification like a piece of comparatively

low carbon steel that has been very care-

fully and skillfully heat-treated. A lower

magnification of only 46 diameters brings

out this structure more emphatically than

the larger magnification.

We have become so accustomed to the

remarkable perform.ances of alloy steels

in these later days where red hot tools

peel off the chips by the hundreds of

pounds to the hour that things of the

sort are taken as a matter of course.

Colloidal Fuels and Their Relation to the

Coal Crisis

MICROGRAPH OF STRUCTURE OF SEMI-
NOLE STEEL M.AGNIFIED 46

DIAMETERS.

But when we consider the limitations of

a few years ago, such performances as

those described of the Seminole steel

are, even in this day and generation, are

certainly remarkable, and are worthy to

be marked again as a notable achievement.

Creosoting Railroad Ties.

It is believed that less than half the ties

used on American railroads are creosoted,

notwithstanding the records of roads that

have been using creosoted ties for years

indicate that creosoting increases the life

of a tie to an average of eighteen years.

In other words, creosote more than

doubles the life of the tie. It would

appear from this, therefore, that creosot-

ing generally would cut down the number
of tie replacements from about 68,000,00*)

per year to about 30,000,000. The cost of

a creosoted tie, including the labor of

laying it, amounts to about $1.60 per tic.

It is easy to see what an immense saving

could be effected by using 30,000,000 ties

yearly at a cost of $1.60 per tie as against

68,000,fK)0 at a cost of $1.35 per tie, con-

sidered in connection with the fact that

the $1.60 tie lasts eighteen years, as com-
pared with a life of eight years for the

$1.35 tie.

We took the opportunity recently to

publish the results of experiments with

colloidal fuels, which has been the sub-

ject of considerable enquiry by our read-

ers, with a general expression of a desire

for further data as to the merits of

powdered coal with oil fuel as an aid in

the economical use of fuel in steam gen-

eration generally and in railroad practice

particularly. This spirit of enquiry is

not to be wondered at in view of the

published statements of the National Coal

Association that never before has there

been such danger to the steam coal in-

dustry from fuel oil as threatens at

present, with everything pointing to the

probability that in the near future this

competition will be even more dangerous

to coal. This condition is due to a num-

ber of factors, of which the principal ones

are

:

Increased cost of coal production, due

principally to the advance in labor, but

also to price of mining equipment. In-

creased railroad freights from mines to

consumers, and increased output from

Mexican oil fields producing heavy oils,

which can be sold for steam purposes at

low prices.

The L'nitcd States Geological Survey

has also shown coal famine to be immin-

ent. The shortage of bituminous coal

alone is estimated at over three hundred

thousand tons a day. The question nat-

urally arises—wherein is the largest

source of avoidable waste? How may
conservation be greatest with the least

effort—where can one gain the most good

with the smallest departure from present

customs and with the fewest changes in

the mechanisms or designs of boilers, en-

gines and furnaces? Two basic truths

give answer. The most avoidable waste

is in the burning of solid fuels. The most

practicable conservation is in converting

solid into liquid fuel. It is also, happily,

as society and prices are constituted, a

most profitable operation for producers

and consumers.

The fact is, that on land and sea fuel

liquid is superior to fuel solid, no matter

how the latter be fed to the flame,

whether hand fired, mechanically stoker-

fired or pulverized, with its particles rid-

ing and bathed in streams of air. Liquid

fuels fed atomized into a furnace are

from one and a quarter to one and three-

quarters times as effective and as econom-

ical as the quantity necessary for produc-

ing the same number of BTU in any solid

carbonaceous fuel. Many factors govern

and decide this broad fact. One is that

^olid fuel cannot be so finely divided as

ran liquid for the rapid and complete

oxidation, necessary to the phenomena
which give rise to heat.

It takes by the accepted standard 33,479

British thermal units to yield a boiler

horsepower hour. .\ boiler that would
deliver a horsepower for that number of

heat units would show 100 per cent effi-

ciency. The goal has, however, never

been and it never can be reached. It is a

goal, nevertheless. The craving of inven-

tion is never satiated for it is never satis-

fied.

In the use of oil fuel in locomotive ex-

perience it may be stated briefly that as

long ago as 1882 and 1885 in Russia on

locomotives, service tests were made and

were averaged over these years. The oil

analysis gave per pound 18,600 BTU and
the coal 14,000 BTU. One pound of oil

proved equal to 1.78 pounds of coal. That
is oil rated at 18,600 BTU did the work
of coal rated at 24,920 BTU, or speaking

in symbols of ratios of work, 1.000,000

BTU in oil equalled 1,340.000 BTU in

coal. Oil burning has much improved in

forty years, as better burners have been

developed, therefore another recent re-

port shows that the average weight of

water evaporated per pound of oil on "10

wheel," Consolidated and Mallet locomo-

tives is 14.38 pounds, while coal gives 7

pounds, a ratio in pounds of 1 to 2.054.

Here again liquid analyzing 18,600 BTU
does the work of coal containing 28,756,

a ratio represented in 1,000,000 BTU for

oil against 1,545,000 BTU for coal.

The advantages of oil burning gener-

ally admitted are ; The release of engines

and rolling stock required for carrjnng

coal ; the saving cost unloading and stack-

ing coal and putting on tenders ; locomo-

tives cleaner and more comfortable for

the staff and easier work for the firemen,

also in special cases there is a saving of

one fireman per engine ; saving of fuel

during periods locomotives are standing

at stations or in yards ; rapidity with

which steam can be raised ; larger blast

pipes can be used to reduce back pressure

in cylinders; less wastage of fuel in

transit ; absence of sparks and smoke
when the admission of air, steam and
fuel are properly regulated ; no ashes to

be removed from ashpans, or smoke-box

or ashpits to be cleaned.

According to Kent in 1892 there were

reported to the Engineers' Club of Phil-

adelphia some comparative figures from
tests undertaken to ascertain the relative

value of coal, petroleum and gas. The
following is the official data

:

Lbs. Water from— And at 212° F.

1 lb. anthracite coal evaporated.. 9.70

1 lb. bituminous coal evaporated. 10.14

1 lb. fuel oil 30° gravity 16.48

1 cubic foot gas 20 C.P 1.28

Fluid-fuel possesses numerous other

distinct and proven advantages which
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must be appraised differently for diverse

duties. These also may be reduced to

ratios and when these increments are

added to the above efficiency ratios of

solid fuel there will result the definite

guides to the physical and financial useful-

ness of fluid against solid fuels which is

sought.

The losses by inferior regulation to

meet changes in heat or steam demand

are acknowledged by authorities to be

greater with coal than with liquid fuel.

Boilers are almost instantly responsive to

atomized firing. Steam is raised more

slowly and drops more slowly with coal.

Every service and every power or heat-

ing plant has a different load curve. With

coal in major power stations five to six

per cent of the fuel goes to banking. In

minor plants this figure is doubled. Given

intelligent burner-valve regulation the in-

crement of advantage to fluid fuel is cer-

tainly not less than 4 per cent.

Heretofore coal and oil have traveled

side by side, enemies not friends. The

ultimate future is unto Coal since Oil

is relatively short-lived. A hundred years

must find its story told. There will still

be coal when there is no more oil—save

as it be distilled from shale. In this time,

however, of half a world calling for in-

dustrial resurrection, all the coal that can

be mined and all the oil that may be won
are needed. Each should support the other.

To accomplish this support and union

have come Colloidal Fuels. They are

coal in liquid guise. They arc composed

of myriads of microscopic and ultra-

microscopic coal particles habited in oil.

Up to over 40 per cent by weight of

coal and 59 per cent oil, colloidal fuels

are liquid. It is of these that recent ex-

tensive experiments have been made. The

gels and pastes with higher coal percent-

ages have also been experimented with.

As the coal percentage is increased, the

composite passes through denser stages

from a thin mixture, into thicker, but non-

sticky, mobile pastes, movable under well-

directed pressure^pumpable and atomiz-

able up to 65 per cent coal content.

Colloidal fuel has demonstrated the

fact that it can save the coal pile and

increase by from 25 to 75 per cent the

thermal value of the tonnage. It does

by fluidizing a solid. Every rain drop

has its speck of cosmic or earth dust,

ready to explode when highly heated.

For practical use, the "stability" of a

liquid composite of oil and carbonaeous

substances is relative. The word falls

short of expressing the physical charac-

teristics which suffice for the service

wanted. Stability does not imply stagna-

tion. In the liquid state, matter is ever

restless. L'p to the critical movement

when Colloidal-like liquid-acting sub-

stancies pass into gels, the fluid is full of

small streaming currents, visible and in-

visible, of definite and indefinite direc-

tion, full of vibration waves, affected by

inner plastic friction, surface and internal

stresses, the operating pull of gravity, the

quiver of the container. The gel is the

sleep of a colloid. The gels of some Col-

loidal fuels arc so delicate that sharp

pencil tap upon a test tube will shock

them back to liquids again. Certain sub-

stances and treatments will promote sta-

bility and accelerate the gel condition.

After a long state of complete rest a

brief stirring or setting up of circulation

will make the liquid homogeneous again,

to begin a new cycle of very gradual den-

sification from the bottom up. What is

needed is adequate stability for pump-
ability and atomizing when wanted, and

this is what Colloidal fuels have.

On a fire tube boiler rated at 403

B.H.P. and developing 464 and 504

B.H.P. there was consumed each second

.3 and .3571 pounds of Colloidal grades

14 and 13. This corresponds to 4.08 oz.

and 5.71 oz. resoectivelv. The initial

velocity of the "atomized" spray at the

burner is yet unmeasured but is in excess

of 650 feet per second. The word "ato-

mized" is not chemically correct. The
tiny particles of the black fog which com-

bine fiercely with the instreaming oxygen

634

are doubtless in diameter from

100,000

centimeter down to centimeter,

10,000,000

or the least size that will reflect light in

the intense beam of the ultra-microscope

and many liquid droplets or molecular

groups are still smaller, but above atomic

dimensions.

When the relatively cool, small specks

are "atomized" and flung, a vapored mist,

instantly into a white hot furnace the oil

that is in these seams and cavities flashes

into gas, rending the molecular groups

apart where the alert oxygen of the rush-

ing draft can instantly combine with still

smaller fragments of particles of naked in-

candescent carbon. It is in these phenom-

ena that we find warrant for the record

that Colloidal fuel has in it the making

of a something which is richer in heat

efficiency even than straight oil.

The properties of Colloidal fuels may
oe summarized as being liquid and handle

and atomize for combustion like fuel oil.

They contain more heat units than fuel

oils. They contain very little moisture,

are low in percentage of ash and sulphur.

They are vaporless, and thus create no

explosive mixture with air. Their flash

point is about 200 F. They are immune
to spontaneous combustion. They will

weigh from 8-^4 to 11^ lbs. per gallon, ac-

cording to the kind and percentage of

coal pitch or coke employed. In exact

comparison with the best anthracite coal,

the weight of which in lump form is 28.8

lbs. per cubic foot, the weight of Colloidal

fuel is 29.7 per cubic foot. The anthracite

coal heating capacity ranges from 800.000

to 900,000 British thermal units per cubic

foot, while Colloidal fuel contains 1,196,-

800 units per cubic foot.

In regard to the financial aspects of

Colloidal fuel, it may be briefly slated that

in a locality where the cost of manufac-

ture of a ton of Colloidal fuel is $1.50,

and the coal stock on hand is worth $7.50

per ton and a ratio of liquid fuel 1 to

solid fuel 1 1/3 is taken—the gain by

fluidizing is $2.50 per ton. This is enough

to pay for the colloidalizing process and

provide a margin of a dollar a ton of coal

besides. These dollars snatched from the

burning may be devoted to bettering the

boiler plant, to installing the colloidalizing

machinery or to other purposes.

In conclusion there is, as far as we are

able to judge, such superior merit in

Colloidal fuel that there cannot be too

much of it when rightly distributed. The
quantity of liquid fuel available may be

doubled at the present rate of production.

It can be all absorbed because America
is not the only country that will be ben-

efited, but all nations will share in the

relief and at real money profit.

[ntemational Master Blacksniiths Asso-
ciation.

The twenty-fifth convention of the

above association was held at the Hotel
Sherman, Chicago. III., on August 19-21,

1919, President W. C. Scofield, presiding.

The report of the secretary treasurer

showed a membership of 375, and a cash

balance of $741. A special committee was
appointed to communicate with the offi-

cers of the American Railroad Adminis-
tration with a view to becoming amal-
gamated with Section III, Mechanical.

The reiwrts on special subjects included

"Cost Accounting in Blacksmith Shops,"

by G. F. Hinkins, Westinghouse Air
Brake Company; "Drop Forging," by

J. D. Boyle; "The Heat Treatment of

Iron and Steel," by George Hutton, New
York Central; "An Up-to-Date Railroad

Blacksmith Shop," by George Eraser.

Atchison, Topeka & Santa Fe ; "Reclaim-
ing Scrap in the Railroad Shop," by
Walter Constance, St. Louis-San Fran-
cisco, and "Powdered Coal for Furnace
Heating in Smith Shop," by W. E. Gam-
ble.

The following were elected officers;

President, J. Carruthers, Duluth, Missabe
& Northern ; first vice president, W. J.

Mayer, Michigan Central ; second vice

president. Joseph Grine, New' York
Central ; secretary treasurer, A. L. Wood-
worth, Baltimore & Ohio. Birmingham,
Ala., was selected as the meeting place

of the next convention.

The convention was largely attended,

and the discussions on the various sub-

jects presented in the special reports

brought out many interesting details of

improved means and methods that have
come into use since the last convention

held in 1916.



September. 1919 RAILWAY AND LOCOMOTIVE ENGINEERING 285

Items of Personal Interest

T. R. Hannah, chief fuel inspector of

the Grand Trunk, with headquarters at

Montreal. Que., has retired after forty

years of continuous ser\ice with the com-

pany.

H. P. McQuilken, assistant storekeeper

of the Baltimore & Ohio, Eastern Lines,

has been appointed general storekeeper of

the Baltimore & Ohio, the Cumberland

Valley, the Western Marjland and the

Cumberland & Pennsylvania, with head-

quarters at Baltimore, Md.

P. H. Shay has been appointed store-

keeper of the Lehigh Valley, with office at

Caxton, Pa. ; Gordon Thomas, to a similar

position at Hazleton, Pa., and R. E.

Walker, at Auburn, N. Y.

H. A. Wolcott has been appointed dis-

trict manager of the Ohio Locomotive

Crane Company, Bucyrus, Ohio, for the

Chicago territory, with office in the Lydeu

building, Chicago.

Lieut.-Col. Elmer K. Hiles, Engineers,

who went overseas as Captain in the

Fifteenth Engineers, has returned from

militarj- service in France and has ac-

cepted a position as manager of the Pitts

burgh Testing Laboratory, with head-

quarters at Pittsburgh, Pa.

Elliot Reid, assistant to the general

manager of the Westinghouse Lamp
Company. 165 Broadway, X. Y., has been

appointed sales manager, and will have

charge of the Commercial activities oi

the company in all classes of lamps in

domestic territory.

L. E. Fletcher, master mechanic

of the Atchison, Topeka & Santa

Fe, at Raton, N. M., has been transferred

to the Arkansas River and Colorado di-

visions, with headquarters at La Junta,

Colo., succeeding H. Drake, assigned lo

other duties.

Frank Lamond has been appointed road

foreman of engines of the Los .\ngeles

division of the Southern Pacific lines

south of Ashland, with headquarters at

Los .Angeles. Cal.. succeeding R. N.

Richardson, assigned to other duties.

F. T. Ryan, general foreman of the

Atchison, Topeka & Santa Fe at Las

Vegas, N. M., has been appointed master

mechanic of the New Mexico division,

with headquarters at Raton. N. M., suc-

ceeding L. E. Fletcher.

J. Skelton has been appointed day
roundhouse foreman of the Denison
(Texas) locomotive shops of the Mis-
souri, Kansas & Texas, succeeding J. T
Smith, appointed night foreman.

R. R. Jackson has been appointed di-

vision storekeeper of the Pittsburph di-

vision of (he Baltimore & Ohio, Eastern
Lines, with headquarters at Glenwood,

Pa., succeeding T. C. Hopkins, assigned

to other duties.

G. E. Scott, general manager of the

Red Cross at Washington, D. C, having

been honorably discharged, has resumed

his duties as first vice-president of the

.\merican Steel Foundries, Chicago, 111.

.\lbert Brunt, engineer in charge of the

direct-current machine design section of

the industrial engineering department of

the Westinghouse Electric & Manufactur-

ing Company, East Pittsburgh, Pa., has

resigned to return to Holland.

J. H. Redhead has been appointed as-

sistant to the vice-president in charge of

the miscellaneous sales of the National

Malleable Castings Company, Cleveland,

Ohio, and C. C. Gibbs has been appointed

sales agent of the Cleveland plant, suc-

ceeding Mr. Redhead.

COL. FREDERICK ME.VRS.

Col. Frederick Mears has been appointed

by President Wilson as chairman and
chief engineer of the Alaskan Engineer-

ing Commission, in charge of the con-

struction of the government railroad in

.\laska. Col. Mears was one of the orig-

inal members of the commission, but was
called into active service during the war
and was connected with the management
of the railroads in France. William C.

Edes, formerly chairman of the commis-
sion, has been appointed consulting en-

-ineer to the commission.

A. V. Hooks, formerly assistant engi-

neer of the Southern Railroad, with head-
quarters at Charlotte, N. C, having been
discharged from military service, has been
appointed resident engineer of the East-

ern district of the Southern, with head-
quarters at Charlotte.

T. S. Edgell, traveling storekeeper of

the Mobile & Ohio, with headquarters at

Murphysboro, 111., has been appointed di-

vision storekeeper at the same headquar-
ters, succeeding E. H. Landers, resigned.

\'ester J. Thompson, having returneo
after three years' military service abroad,
has been appointed supervisor of safety

on the Mobile & Ohio, and the Southern,
in Mississippi, succeeding H. L. Wright,
promoted.

F. B. Hartman has been appointed rep-

resentative of the Hunt-Spiller Manufac-
turing Corporation, with headquarters at

Boston, Mass.

Bertram Smith, assistant general sales

manager of the Edison Storage Battery

Company, Orange, N. J., has resigned to

become president and general manager of

the .\utomatic Electrical Devices Com-
pany, Cincinnati, Ohio.

J. D. East has been appointed division

storekeeper on the Baltimore & Ohio,
Eastern Lines, with headquarters at Key-
ser, W. \'a., succeeding C. S. Filler, re-

signed.

R. A. Sewel! has been appointed super-
intendent of car service on the Canadian
Pacific, with headquarters at Montreal,
Que., succeeding O. M. Lavoic, promoted.

G. S. Lytle, car service agent of the

Manitoba district of the Canadian Pacific,

with headquarters at Winnipeg, Man., has
been transferred to the Saskatchewan dis-

trict, with headquarters at Moose Jaw,
Sask., succeeding J. A. Perry.

K. R. Hare has been appointed district

manager of the Transportation Engineer-
ing Corporation, New Y'ork, with head-
quarters at Chicago, in charge of the ter-

ritory in the middle west.

J. R. Smith, chief electrician of the

Minneapolis, St. Paul & Sault Ste. Marie,
with headquarters at St. Paul, Minn., has
been appointed signal supervisor, with
headquarters at Minneapolis, Minn., suc-

ceeding E. B. Dodd, assigned to other

duties, and S. D. Dimond succeeds Mr.
Smith as chief electrician.

E. T. Sawyer has been appointed a rep-

resentative of the railway sales depart-

ment of the United States Light & Heat
Corporation, Niagara Falls, N. Y. Mr.
Sawyer will specialize in car-lighting

equipment and electric car welders, with

headquarters in New York.

Hon. Frank Carvell, who has resigned

as Minister of Public Works in the Cana-

dian government, has been appointed

chairman of the Board of Railway Com-
missioners for Canada, succeeding Sir

Henry L. Drayton.
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Henry Bartlctt, who has been prom-

inently active as a metnber of ihe Com-
mittee on Mechanical Standards, under

the jurisdiction of the United States Rail-

road Administration, has resigned from

the committee and entered the service of

the Baldwin Locomotive Works, and has

already departed for England, where he

will represent the company's interests,

particularly in Great Britain, and the

British colonies generally.

E. C. Pierce has been appointed man
ager of the new branch office of the

Baldwin Locomotive Works and the Stan-

dard Steel Works Company, Philadelphia.

in the Union .\rcade, Pittsburgh, Pa., and

Charles E. Male has been appointed as-

sistant to Mr. Pierce.

J. M. Davis, formerly operating vice-

president of the Baltimore & Ohio, and

manager of the New York properties ot

the same road, including the Statcn Island

lines, has resigned to become president of

the Rock Hill Iron and Coal Company,

with offices at No. 1 Broadway, New
York. Mr. Davis has held official posi-

tions on a number of the leading railroads,

both east and west, and is one of the most

thoroughly trained railroad officials in the

United States, and also one of the most

popular.

L. Amperan has been appointed superin-

tendent of motive power of the National

railways of Mexico, including the South-

eastern lines, now called the Ferrocariles

Nationales de Mexico y Anexos, and

Sixto Martinez has been appointed

assistant superintendent, with offices at

San Luis Potosi, Mexico.

The Centenary of James Watt.

1736-1819.

Notable celebrations in memory of

James Watt, the inventor of the steam

engine, were held last month by the mem-
bers of various engineering and other so-

cieties, particularly in Great Britain. At

the Masonic Temple in Brooklyn, N. Y.,

members of the Scottish-American so-

cieties, among whom are many engineers,

held special memorial exercises. Dr.

Peter Scott presided, and James Kennedy,

managing editor of Railway and Locomo-

tive Engineering, was the principal

speaker. In the course of his remarks

Mr. Kennedy said that James Watt was

gifted with the mechanical faculty in an

amazing degree. He learned in two years

all that was to be learned in instrument

making in London and returned to Glas-

gow and opened a shop in 1756. The labor

unions of his day compelled him to close.

rie had not served a regular apprentice-

ship. The professors of the University

of Glasgow, to their everlasting renown,

came to his rescue. They found room
for Watt in the university, beyond the

reach of trades guilds. Here he experi-

mented with steam, and in 1759 invented

a steam carriage, but the slim boiler

could not furnish sufficient pressure, and
the carriage could hardly haul itself.

In 1764 he improved Newcommen's at-

mospheric pump by inventing a separate

condenser. In 1765 he created the steam

engine as we have it today. Financial

disaster to the Carron Iron Works placeil

it in quiescence for ten years. Mean
while Watt was not idle. He designed

the Caledonian Canal and the Forth and
Clyde Canal. He engineered the deepen-

ing of the river Clyde, changing Glasgow
from an inland town to a seaport city. In

the fulness of time Matthew Boulton, a

Birmingham manufacturer, heard of Watt
and his engine. A partnership was
formed, a union of English enterprise and
Scottish cunning that was destined to

draw the ends of the earth together, and.

in a measure, annihilate time and space.

Emperors, kings, statesmen and ambassa-

JAMES WATT.

dors flocked to gaze on the mechanical

marvel of the ages. Watt went on with

his work calm and unspoiled. The slide

valve, the governor, the pressure gauge,

the indicator, the water gauge, the tur-

bine, the four-bladed screw propeller, the

steamboat and the steam hammer are all

of Watt's creation.

We look in vain for anything at all

comparable to his life work. Out of the

grosser elements of the earth he had
created an engine that accomplished the

hardest part of the world's work. The
utility and importance of his work is

daily more felt. It is the crowning re-

sult that places civilized above savage
men, securing the supremacy of intellect.

It is a joy to contemplate the fact that

James Watt lived to a serene old age in

close communion with nature in her beau-
ty and solitude. He was the close com-
panion of the brightest and best minds of

his time. He was universally recognized
in his lifetime as the foremost inventor
of all the ages, and so. laurel crowned, he
passed to an evergreen, jubilant immortal-
ity that cannot fade away.

PIXONJ
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Removal of
Triple Valves
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Prepare for Winter
Keep the lines open and

maintain running schedules

by equipping regular loco-

motives with

Ray Snow Flangers
(Modified Priest)

and

Ray Snow Plows

'4*tM«4

i

90 WEST ST.

NEW YORK
Peoples Ga> BIcl|[., Chicago

Ry. Exchange Bl<lg., St. LouU.

Bulletins, Catalogues, Etc.

Electric Arc Welding.

The Westinghouse Company has just

recently issued quite an elaborate publi-

cation covering the process of Electric

Arc welding and the necessary apparatus

required for this process. This publica-

tinn compares the different processes of

welding, such as Autogenous welding,

Forge welding, Oxy-Acetylene welding,

Thermit welding, and shows the advan-

tages of Electric Arc Welding over these.

Some of the advantages of Electric Arc
Welding shown are

:

Economy, ease and convenience of ap-

plication, speed of operation, rehability of

results, reclaiming defective material.

safety, conservation of material, less

skilled labor required.

The field for Electric .\rc Welding is

imlimited and the process has made enor-

inous strides during the last few years

until now it is widely used throughout

those branches of the metal industry in

which work is done on iron or steel in

rolled, cast or fabricated forms. New
riclds for its successful application are

being discovered every day.

Electrical Precipitation.

Circular Xo. 7,375 issued by the West-

inghouse department of publicity. East

Pittsburgh, Pa., is of particular interest

as recording a notable achievement in the

"leld of electrical precipitation. The proc-

ess applies to metal, acid and cement

plants for the recovery of valuable ma-
terial otherwise wasted. Water can be

precipitated from oil, and dust removed

from ventilating systems, and smoke or

nimes removed from roundhouses. The
apparatus are shown installed and de-

scribed in the circular. As is well known,

there are already several mechanical and

chemical methods for collecting and sup-

Iiressing dust in furnaces and kiln opera-

tion. They are, generally speaking, lim-

ited in application by conditions of tem-

perature, acid, and similar qualities of

the product to be handled. Electrical pre-

cipitation, on the other hand, has been

found to have few limitations of this sort,

and is universally applicable for collecting

uspcnded solid and liquid particles of

I \ery variety or kind, whether acid, alka-

line, or from gases of widely varying tem-

perature. It is, indeed, another important

advance in the scientific application of

(Icctricity in industrial operations.

powerful locomotives, as well as the

standard locomotives of the United States

Railroad Administration. The various

types of locomotives considered to be in

the stoker class are grouped in sections^

each page containing an illustration of a
representative locomotive of different

railroads, with a table of the principal

dimensions. After each section is a tabu-

lation which permits of a direct com-
parison of the like dimensions of all loco-

motives of that class. These tables

should be of special interest to mechanical

engineers designing new locomotives, as

well afi to those contemplating installing

stokers on old locomotives.

Falls HoUovy Staybolt Iron.

The Falls Hollow Staybolt Company,
Cuyahoga Falls, Ohio, has issued an in-

teresting circular describing the method
of construction of the hollow bolt. It is

enough to state that it is the only bolt

made of bars to which roll action is ap-

plied to both the inner and outer sur-

faces, squeezing the intervening wall to

a fine degree of elastic density, thereby

greatly increasing the torsional strength

required to resist the lateral stresses to

W'hich staybolts are subjected. The weak-

ening effect of drilling a hole on the bar

or bolt has been demonstrated beyond

controversy. It detracts from the life of

the bolt. The rolled hole adds to its

durability. Hence the popularity of the

Falls Hollow Staybolt. It is the boiler-

makers' best friend.

Stoker Fired Locomotives.

The Locomotive Stoker Company,

Pittsburgh, Pa, has published an ele-

gantly illustrated booklet of 96 pages,

showing the principal types of locomo-

tives equipped with mechanical stokers

furnished by the Locomotive Stoker

Company, including the largest and most

Isle of Wight Locomotives.

P. C. Walker, 11 Candler street, Stam-

ford Hill, London, England, has compiled

and published a curiosity in railway en-

gineering literature in pamphlet form, set-

ling forth complete data in regard to the

locomotive in service on the Isle of

Wight. It appears that there are three

separate railways on the island—the Isle

of Wight Centra! Railway, with si.x types

of tank locomotives having a tractive

effort of about 10.000 lbs. The Isle of

Wight Railway, with four types of loco-

motives, with a little over 7,000 lbs. trac-

tive effort, and the Freshwater Yarmouth
and Newport Railway, another type of

tank locomotive, with about 10,000 lbs.

of tractive force. The varieties run from
2-4-0 type to 0-60, with a few of

the 4-4-0 type. One curiosity named
the "Terrier" took part in the speed trials

on the Quest railway of France, 41 years

ago, and gained a gold medal at the Paris

Exhibition in that year, and is still in

service. The most of them seem to have

been in service over a quarter of a cen-

tury. Apparently their yoke is easy and

their burden is light. The pamphlet is

sold at one shilling, or 24 cents, per copy.
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COLUMBIA
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Original

Columbia Lock Nut Assembled

Made Hexagon and Square

Square

Columbia Gib Nut Lock

Castle Nuts

Make your work light-

er, protect your reve-

nue earners and insure

smooth running cars

and engines. Illustrated

booklet mailed upon
request.

Columbia Nut
& Bolt Company

INC.

Bridgeport, Conn,

American Association of Engineers.

Tilt yniiiig engineers, notably those re-

cenily returned from army and navy

service, seem to be putting their surplus

energy into the upbuilding of the local

ilubs and chapters of the association.

They are not content with the narrow

wisdom of their older associates. They
want to join in state and nation-wide

activities as well as in those of their own
districts. In general, there is a good de-

mand for engineers. From a special bul-

letin just issued, it appears that the de-

velopment of railroad sections of the as-

sociation forms one of the most inter-

esting phases of the growth of this organ-

ization. It has been only four months

since the board of directors authorized

their formation, and in that time there

have been organized 35 railroad sections,

ranging in size from 20 members to 250

members on the Pennsylvania Railroad

Section. The Southern Railway Section

ranks next in size, with about 200 mem-
bers. That the rapid development of these

sub-organizations is not due entirely to

the interest shown by younger engineers

is indicated by an inspection of the

roster of officers. The president of the

Chicago and Western Indiana Section is

F. E. Morrow, chief engineer of that rail-

road ; the president of the Chicago and

Xorth Western Section is F. C. Huffman,

principal assistant engineer; that of the

Boston and Maine Section is F. C. Shep-

berd, principal assistant engineer; and

that of the Pennsylvania Railroad Sec-

tion is F. M. Sawyer, who is in charge

of all construction on the Pennsylvania

Railroad in the district comprising Pitts-

burgh and surrounding territory. In ad-

dition to a direct participation in the

activities of A. A. E., these sections are

bringing into close contact the engineers

of each system. This is having a whole-

some effect, especially on the larger sys-

tems. A significant feature of this de-

velopment was the adoption of a resolu-

tion by the Pennsylvania Railroad Sys-

tem at its first annual convention, declar-

ing against the use of union tactics in

solving the problems of engineers and

affirming the loyalty of Pennsylvania

engineers to the management. .\t this

convention A. M. Schoyer advocates co-

operation as the one means of solving the

problem.

Bridge and Building Association.

Merle J. Trees, 37 West Van Buren

street, Chicago, secretary of the above

association, announces that the twenty-

ninth annual convention of the associa-

tion will be held at the Hotel Stattler,

Cleveland. Ohio, on October 21, 22 and 23.

1919. The Bridge and Building Supply

Men's Association will hold their annual

exhibition coincidentally with the conven-

tion. The membership in this associa-

tion is open to all who are engaged in

the manufacture of railroad material.

I'artictilars in regard to membership, ex-

hibit space, and other details may be had

on application to the secretary. An un-

usually large attendance is expected this

vcar.

Malleable CastingB.

The Malleable Castings .\ssociation,

aside from its various laboratories, has

developed a highly-equipped research 'b-

partment at Albany, N'. Y., for inve^';

gation and experiment for testing and

analyzing the daily output of each mem-
ber of the association. The result is that

all its workers are brought to a high

average quality in their products known
as "Malleable Castings." After three

months of approved analysis, a certificate

of quality is granted so that each member
may designate his output as "Certified

Malleable Castings." .\ booklet on mal-

leable iron containing much valuable in-

formation may be obtained without

charge by applying to the .\merican Mal-

leable Castings Association, 1900 Euclid

Building. Cleveland. Ohio

For Testing and Washing
Locomotive Boilers

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Manufacturers of Injector*. B}«ctors,
Boiler Wasbera and Testers. Boiler Checks.

Check Vatvei.

ASHTOIM
POPVALVES AND GAGES
The Quality Good* That Last

The Athton Valve Co.

271 Franklin Street. BMton. Mau

DUNER
CAR CLOSETS

DUNER CO.
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New Santa Fe Type Locomotive for the Alabama &
Vicksburg Railroad

Interesting Details of Comparisons Between the Santa Fe and Mikado Type Locomotives

Three Santa Fe npe locomotives have

recently been completed for the Alabama

& Vicksburg Railroad by The Baldwin

Locomotive Works. These locomotives

are to be used for heavy freight service

and are designed to operate on rails

weighing seventy-five pounds per yard

and over. They are of special interest

as they illustrate the suitability of the

Santa Fe tj'pe for heavy freight service

on lines where track conditions prohibit

the use of high wheel loads.

As far as practicable, the detail parts

of the Santa Fe type locomotives inter-

change with those of Pacific and Mikado

type locomotives previously built for the

same road, and which have done exccl-

tubes. The front end of the firebox

crown is suspended on three rows of

Baldwin expansion stays which have been

found admirably adapted to the stresses

incidental to the variations in temperature

in that part of the extended fire-bo.x and

its surroundings.

The main frames are of vanadium cast

steel annealed. The bolster of the front

truck is suspended oh heart shaped links.

The rear truck is of the Delta type, and

is used in combination with the Common-
wealth rear framed cradle.

Walschaerts valve motion is applied

and is controlled by a Type B Ragonnet

power reverse. The piston heads are of

steel, and the packing rings are made of

gun iron. The latter material is also

used for the steam chest bushings and
valve packing rings.

The main driving axles and rear truck

axle are of chrome vanadium steel

quenched and tempered in accordance

with A. S. T. M. specifications. All

wearing brasses including crosshead gibs

and driving wheel hub liners, are of

phosphor bronze. The pedestal wedges
and gibs are of brass.

A power operated fire-door is applied.

The following table of dimensions will

show the comparison between the Santa

Fe and Mikado type locomotives built for

the Alabama & Vicksburg Railroad by

The Baldwin Locomotive Works

:

yi
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The Narrow Gauge Railroads of the United States

The narrow-gauge mania in the L niled

States was born of the bargain-hunting

desire to get something far below its real

value. It was at the time (in the early

seventies) very diDicult, if not impossible,

to raise money for the construction of new
railroads of the standard gauge. It was

just after the Civil War and hard times

were upon the country. Yet, in spite of

this fact, the people over the whole land

were clamoring for a more rapid de-

velopment of the resources than was tak-

ing place, and this clamor was especially

loud in its demand for an increase of

railroad construction. But capital could

not be obtained.

It then occurred to those that were most

vitally interested in these constructions

that if cheaper roads were to be built the

money for their construction could be

obtained. They immediately, therefore,

jumped to the conclusion that because a

gauge of 36 in. is but about three-fifths of

one of 56 in. a road of that gauge could

be built for a correspondingly lower price.

And straightway positive statements were

made to that effect, and they were honest-

ly accepted by a large number of men. It

was assumed that because the gauge was

to be narrowed all costs could be cut

down in a corresponding degree. It was

argued that because of the narrow gauge

the cars could be made lighter than those

which it had been found advisable to use

on the broad gauge, forgetful of the fact

that equipment of the same or even lesser

weight could and had been built and used

on the standard gauge lines, and had been

found to be unsatisfactory.

The articles sent herewith will give a

clear idea of the arguments pro and con

in the matter. The whole case rested,

apparently, so far as the United States

was concerned, on the inability to raise

money for ordinary railroad construction,

and the narrow gauge seemed to promise

greater dividends on a given investment.

It was a characteristic of the whole dis-

cussion that the advocates of the narrow

gauge insisted, throughout, that their con-

struction was the cheaper, and could not

or would not see their opponents' side of

the case which was that the narrow gauge

could not be built materially if any cheaper

if the same facilities and capacity for the

transportation of freight and passengers

v;ere to be afforded. They failed to see

or acknowledge that a light locomotive

and car could be built for a broad gauge

line.

The physical disadvantages of the

narrow gauge, such as cramped storage

and seating capacity, the greater in-

stability of the rolling stock, the decreased

possible speed, the lesser tonnage capacity,

.111(1 abiivc all the chief drawback of all,

the impossibility of interchanging cars

with the standard lines, with the conse-

quent extra cost and delays in transporta-

tion were repeated again and again.

But in spite of all this the narrow gauge

construction went on for several years,

and until the money market eased, made
a great headway.

Meanwhile the disadvantages of differ-

ent gauges were making themselves mani-

fest, and it was being realized with great

rapidity that heavy loads meant lesser

costs than when light ones were hauled,

so that between 1873 and 1885 there was

a very rapid increase in the carrying

capacity of the standard gauge cars, rising

as it did from 10 to 30 tons. With this

rise the dead weight of freight cars

dropped from a ratio of 1 lb. of dead

weight to 1 lb. of paying load to yi lb. of

dead weight to 1 lb. paying load.

Then the necessity of car interchange

drove the broad gauge (5 ft. and 6 ft.)

lines to narrow to the standard gauge,

leaving the narrow gauge lines in a state

of greater isolation than they had been at

the outset of the movement.

Finally the recuperation after the

panic of the seventies made money more
easily procurable for railroad construc-

tion, and the narrow gauge roads that had

been built and equipped in the lightest and
cheapest possible manner found them-

selves doubly handicapped by their lack of

facilities to do business and by their isola-

tion.

Then came the reaction and the move-

ment to change them to the standard

gauge.

This change of gauge was usually a

matter of years. It was found that to

change a narrow gauge locomotive to the

standard gauge did not give satisfactory

results. The firebox of the small locomo-

tive could not compete in the economy or

consumption of fuel with the larger loco-

motives, and after a few trials of this sort

the work was abandoned. The actual

change of gauge was accomplished

gradually. A third rail was laid to stan-

dard gauge, all new rolling stock bought

was of that gauge, and the small locomo-

tives were worn out. or, when the greater

portion of the rolling stock had become of

standard gauge they were sold to con-

tractors or scrapped. The time required

for this transition depended upon the

size of the road and the traffic. In the

case of some of the smaller roads the time

was very short. For larger roads it was

longer. For example, the first third rail

on the Denver & Rio Grande was laid in

1881, and there is still a considerable mile-

age of the 3 ft. gauge.

In like niaiincr the narrowing of the

bruad gauge to the standard took time.

Where the change was made from a 5 ft.

to the 4 ft. H'/i gauge the work was simple,

as the difference was but Syi in., and
locomotives could be changed by merely

slipping their tires on the centers, and the

change was frequently made in a single

day. But where the change was made
from a 6 ft. gauge a third rail was laid,

and there was a long period of transition

during which trains of both gauges and
composite trains made up of cars of both

gauges were run. In the case of the Erie

this transition period lasted for about

twelve years. In this the locomotives had
to be converted and that at a cost of about

$3,500 each.

It is because of this gradual change of

gauge that it is impossible to give any

data regarding the cost A third rail

was laid, longer ties were substituted as

the old short ones wore out or decayed,

cuts and fills were widened a little at a

time, extra ballast was put under the ties,

broad gauge rolling stock was bought and

used ; the narrow gauge cars and loco-

motives were worn out, scrapped or sold,

and the whole change is so interwoven in

the regular maintenance and operating

expenses of the road that it is quite out

of the question to separate and differen-

tiate them.

The result of it all is that, the furor

past, the money market relieved, the nar-

row gauge mania died a natural death, if

a death from lack of sustenance can be

called natural.

The experience of the United States has

found an echo in India where the nar-

row gauge lines are quite discredited, and

arc, apparently, only continued because of

the inertia of the government that con-

trols and operates them.

The result, then, of the forty years of

practical experience that has elapsed

since the battle of the gauges was preci-

pitated in the early seventies has been to

quite discredit the system. It has been

proven beyond all peradvcnture that the

narrow gauge railway cannot be operated

so as to keep its ton-mile costs down to

the figures obtained on the standard gauge

roads, and this has been the cause of its

demise. Cars and locomotives of pres-

ent capacities are impossible on a 3 ft.

gauge and time has shown that the con-

tentions of the early opponents of the sys-

tem were correct, and that the narrow

gauge railroad cannot compete with the

broad gauge in capacity, facilities offered,

or in cost of operation, when this cost is

put upon the ton-mile basis.

.\nd. now, some are wondering whether

the accidental 4 ft. 8^ in. gauge is the
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best that could have been adopted. It

is unsafe to conjecture, to say nothing of

predicting as to whether we have reached

the limits of dimensions and capacity of

rolling stock for the standard gauge.

Some thought that had been done thirty

or forty years ago, and the discussions

in the Master Mechanics' Association

v-ere in harmony with that idea.

Of course from our own present stand-

point there is little probability of a

widening of our present gauge, because

of the tremendous expense involved, but

the question still remains as to whether

the adoption of a casual wagon gauge

for the railroad of the world was not a

mistake when viewed from the stand-

point of present and future conditions.

The Counterbalancing of Locomotive
Driving Wheels on the Chicago &

Northwestern Railway.

It will be interesting to many of our

readers to note the terse and comprehen-

sive formulae for the counterbalancing of

locomotive driving wheels in use in the

repair shops of the Chicago & Northwest-

ern Railway, and when the instruction

cards not only completely cover detail

in the general construction and repair of

locomotives, but where such instructions

are presented.

An abstract of the method is as fol-

lows: Balance all revolving weights be-

longing to each wheel, and all reciprocat-

ing weights, on one side, less the total

crosshead and pin, crosshead arm, lower

end of combination lever arm, combina-

tion lever link and front end of main
rod, all parts to be complete. The side

and main rods to be weighed complete

with each bearing separately supported

on round bars through the center of the

bearing.

When weighing wheels, place the axles,

with wheels, in proper position, so that

the journals can roll on level straight

edges, the crank pin nuts and washers to

be in place. On the main wheels of out-

side hung valve gear engines both ec-

centric cranks must be in place. On the

opposite side to the one being weighed

a weight equal to the weight of the back

end of the eccentric rod must be hung
on the eccentric crank pin. The crank

pin on ihe opposite side from the one be-

ing weighed should be above and in verti-

cal line drawn through the center of the

axle. Hang weights on the crank pin

until the wheels are balanced and will

remain in any position. They weigh all

of the weights hung on the pin.

The sum of these weights should equal

the required unbalanced weight, which is

composed of that portion of the main

rod and side rods plus the reciprocating

weight which belongs to the wheel being

weighed. If the sum of the weights does

not equal the required unbalanced weight,

at the crank pin, then weight must be

added or removed from the counter-

balance until the wheel does balance.

METHOD OF COUNTERBAI.ANCTNG LOCOMOTIVE DRIVING WHEELS.

working weight of engine divided by 400,

this to be equally divided between all

wheels on one side. The revolving

weights are the crank pins complete with

nuts and collars, back end of main rod

complete, and that portion of complete

side rod which belongs to each wheel.

On outside hung valve gear engines the

eccentric crank complete. The recipro-

cating weights are the piston and rod.

The counterbalance weight should be on
the outside of the wheel and as far out

as rod clearance will permit, with a mini-

mum clearance of -54 'i-

All new wheels must be balanced. Old
wheels must be rebalanced when revolv-

ing or reciprocating weights are changed
enough to make the required weight more
than 25 lbs. too light or too heavy at the

crank pin.

The ChiUed Iron Car Wheel
The Association of Manufacturers of

Chilled Car Wheels have issued a 32-

page pamphlet bearing the same title

as the heading of this article. It was
written by George W. Langdon, the

president of the association ; in collabo-

ration with Mr. F. K. Vial, consulting

engineer for the Griffin Wheel Co.

The pamphlet deals with the general

subject of the manufacture of cast iron

wheels through the regular processes

from the selection of the metals to

be used to the inspection, testing and
fitting of the wheels.

In the matter of fitting it deals with

that of the axle as well as the wheel.

The accuracy required for satisfactory

work is much greater than is generally

supposed and the necessity for remov-
ing the miniinum of material from the

axle in order to work to the greatest

economy. In regard to this the authors

say:

"It has been recommended that axles

on which any two diameters of one
wheel seat vary more than .003 inch, or

which is .001 inch out of round, shall be

unfit for mounting; and that wheel
bores which show more than .002 inch

difiference in any two diameters shall

also be unsuitable for mounting. Both
wheel seats of axles and bores of wheels
should be gauged in three places at 1

inch from each end of wheel seat and in

center.

"The greater part of the axle turn-

ing in railroad shops is for repair work,
i. e., fitting new wheel to old axles or

refinishing cut journals. It is self-evi-

dent that wheels must be fitted to the

axle in such a manner as to preclude

all possibility of becoming loose in

service. This can be accomplished and
at the same time the metal of the axle

can be conserved. The new value of

a 50-ton axle is $40; its scrap value is

$8. The cost of service given by each

axle is therefore, $32.

"The life of an axle is represented by
the difiference in diameter of wheel seat

when new and when turned to limit of

safety which, in axles for 100,000

pounds capacity cars, is % inch. This
difiference in diameter may be com-
pared to a steel tube with a wall %
inch tliick. A calculation will showr

that this metal weighs about 12j4

pounds, and considering the new and
scrap value of the axle, is worth about

$2.50 per pound; also each ,001 inch

in diameter of the axle is worth ap-

proximately 25 cents. As an illustra-

tion,' if one axle is turned 1/32 inch

smaller than another, its value is re-

duced $7.50. While the diameter of the

wheel seat may not always be the cause

of scrapping the axle, the removal of

the smallest possible amount of metal

is of the utmost importance. The ques-
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tion of slightly increased cost of ma-

chining should be secondary to that of

saving metal.

"It is important to consider that good

work cannot be done without good

tools. Proper shop practice will not

permit machinery to be in bad repair.

The importance of true and properly

fitting lathe centers cannot be overes-

timated, as during their life axles may
be turned on a number of different

lathes. If the lathe centers are not

true or their angle is not uniform, it

will be found impossible to do good

work. An instance has been noted

where a few axles were about .01 inch

out of round, and an investigation

showed that the lathe in w^hich they

were turned had centers with an angle

of about 85 degrees, while the axles

had been centered to 60 degrees. As

a result the axle only rested on the

lathe center at the end or had a cir-

cular line bearing. This line bearing

soon wore uneven, allowing the axle

to work back and forth, and was re-

sponsible for the eccentricity of the

axle. An examination of the centers

in axles will frequently show the re-

sult of turning on lathe centers of dif-

ferent angles. The axle centers will

have the appearance of having been

made with a very badly ground cen-

tering tool. Some shops are provided

with a special grinder designed so that

the centers will always be ground on

a 60-degree included angle, being thus

purposely made to avoid the possibility

of setting incorrectly. While the sav-

ing due to its use cannot be estimated

in dollars and cents, there is no ques-

tion but that the better work would

justify the cost, especially in the larger

railroad shops. However, this machine

may not always be necessary, but each

shop should have center gauges, as

they are cheap, and these gauges

should be frequently tried on centers,

and when the latter are found to be

incorrect, they should be repaired at

once.

"Alignment of axle lathes is also a

point that does not always receive the

aottention that should be given. Ta-

pered wheel seats are often obtained

on lathes on account of poor align-

ment and are likely to cause improper

fits when mounted with wheels, which

are therefore liable to become loose in

service. There is also the possibility

of the hubs of the wheels bursting

when pressing on, and therefore align-

ment of axle lathes is a matter which

should receive the closest possible at-

tention in all shops. The importance

of keeping a lathe in alignment can be

appreciated when we consider that to

mount a steel wheel having a 7-inch

bore or a chilled iron wheel of the same
Bize, the axle must be about .007 inch

and .015 inch respectively larger than

the wheel bore. Each .001 inch will

affect the mounting pressure about 10

per cent. Wheels having been removed
that had a bearing for a part of their

length, owing to taper-turned axles,

and while the wheels did not come
loose in service, it is a condition which,

if known to exist, is cause for anxiety.

A very satisfactory test for lathes is

to take two or three light cuts across

the length of the wheel seat and meas-
ure the diameters with micrometer
calipers."

ducer gas. This solution has, therefore,

led to the development uf the native coal

fields of the country through the estab-

lishment r>i steamship and railway means

of transportation from the mines

Use of Pulverized Coal in Brazil.

.\t the semi-annual meeting of the

.\merican Society of Mechanical Engi-
neers Mr. J. E. Muhlfeld presented a dis-

cussion of a paper on the use of pulver-

ized fuel in which he gave some details

of the work done on the locomotives of

Brazil.

There arc extensive coal mixtures of

a comparatively low grade in the southern

part of Brazil. From a study made in

1904-06 it was concluded that the native

coal was unsuitable for economic use.

But, owing to the high price of imported

coal it was of the utmost importance to

the economical operation of the railroads

that this coal should be used. Accord-

ingly an investigation was made of the

use of pulverized fuel in the United

States, the favorable report of which re-

sulted in the installation of a IS-ton per

hour fuel preparing and coaling plant by

the Central Railway of Brazil, and the

decision to equipping 250 existing and

new locomotives with the "Lopulco" sys-

tem of the International Pulverized

Fuel Corporation of New York. A num-
ber of tests have been made with the first

locomotives equipped, that have been very

successful, full boiler pressure having

been maintained tliroughout the runs.

Coal from three localities has been tried

and one grade of lignite. The average

analysis of the three grades of coal is as

follows

:

Moisture 7.93 per cent.

Volatile matter 29.80 " "

Fixed carbon 43.07 " "

Ash 19.20 " "

100.00 " "

The average number of thermal units

per pound is 10,225.

The analysis of the lignite gives

:

Moisture 19.00 per cent.

Volatile matter 36.00 "

Fixed carbon 19.20 " "

Ash 25.80 " "

with 5,249 thermal units per pound of

fuel.

It was only by the adoption of a pul-

verised fuel system that the utilization of

Brazilian fuel became possible. It can-

not be burned practically or economically

on grates or in retorts, nor utilized to

good advantage for the production of pro-

Charles M. Schwab on Railroad Re-

quirements.

Charles M. Schwab states that the rail-

roads will require 5,000,000 tons of steel

rails during the next twelve months. The

deficiency during the war period from

1914 to 1918 inclusive was 3.825,000 tons.

The deficiency has continued during the

present year. When the heavy falling off

in rail buying over the last five or six

years is taken into account Mr. Schwab's

estimate of the requirements are conser-

vative, and it is generally admitted that

the railroads will be in a crippled condi-

tion if the purchase of necessary equip-

ment is delayed much longer.

Electric Heaters in British Trains.

The usual method of British railways

for warming electric trains is by electric

radiators, placed under the seats. On
the London and South Western Railway

the healers are of 400 volts capacity, and
one is placed under each seat. In prac-

tice, however, the temperature is raised

suflnciently by the use of one heater in

each compartment, save when the weather

is exceptionally cold, when the radiators

under other seats are put in operation.

Lima Locomotive Works.
Extensive additions are being planned

that increase the capacity of the Lima
Locomotive Works by at least one half.

The proposed new erecting shop will af-

ford a capacity of about 70 locomotives

per month. Other new additions will be

a separate shop for superheater appli-

ances, beside enlarging the boiler and

tank shops. The extensions, including an

addition of new power equipment, will

cost over $1,500,000. .-Vs soon as labor

conditions are in a more settled state, the

work will be proceeded with.

CONVENTION OF THE SIGNAL DIVISION.

The first annual convention of the Sig-

nal Division of the American Railroad

.\ssociation was held in Chicago on Sep-

tember 17-19. Among other subjects, that

of automatic train control was discussed

at considerable length, the consensus of

opinion being that tests should be made
on a more extensive scale, and to this

end the railroads should lend liberal

assistance. It was also urged that a

greater degree of conformity to the regu-

lations and material approved by the divi-

sion should be established. It was ex-

pected that the details in regard to mate-

rials would become mandatory, but this

seems to have been very much neglected.

The matter will be called to the attention

of the Executive Committee of the Rail-

road Administration, and a marked im-

provement is expected.
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Twenty-Fifth Annual Convention of the Traveling

E Association
The twenty-sevemh annual meeting of

the Traveling Engineers' Association was

held at the Hotel Sherman, Chicago, 111.,

from September 16 to 19 with nearly 700

members in attendance. The president

Mr. H. T. Henson presided.

In his opening address he referred to

the war and its effect upon the property

cf the railways and the personnel of their

employer. Adding that as the association

and its members had met the challenge of

war so now they must be prepared to

meet the challenge of peace. He quoted

certain statements made in 1869 after

the civil war, regarding the unrest of

labor and the almost impossibility of se-

curing any sort of satisfactory service

that might be read into the records of

1919 without the changing of a word.

Now, as then, the greater portion of the

trouble is due to the demagogue and the

politician. And now w-e have the threats

to modern life of a widespread unrest,

and revolt against profiteering in every

form. Profiteering not only on the ma-

terial necessities of life but in the ser-

vice needed to carry on the eveo'day ac-

tivities of modern industry. In this labor

should not act as an obstructionist to

delay the resumption of the smooth flow

of the works of peace, but should show

itself to be impelled by loyalty to the

government and to its employers. He
urged the members of the association to

help because of their influence. He set

forth the necessity for a rigid economy

in all walks of life and on every side.

Much has been done, but there is much

to be done. Therefore, let the watch-

words be, "safety first," then co-operation

between all branches of the service as

the best means of attaining the ends of

economy and success.

sf.cret.'.ry's report.

In his annual report, the secretary, Mr.

W. O. Thompson, stated that the society

had 1272 members, of whom more than

100 had joined during the past year. To

this must be added more than 100 who

joined during the period of the conven-

tion. The association now has $4,721.50

in available funds and no liabilities.

BEST METHODS FOR HANDLING THE AIR

BRAKE ON MODERN PASSENGER TRAINS

tJNDER AM GRADE CONDITIONS.

This, the first paper on the program,

was presented by T. F. Lyons, the chair-

man of the committee and chief air brake

instructor of the Lake .Shore and Michi-

gan Southern Ry. The paper opened

with the preparation of the locomotive

starfinp with the air compressor.

The first thing is to open the drain

cocks and then open the valves enouph

ngmeers
to start the compressor and heat it.

When the steam cylinders are thoroughly

heated, close the drain cocks, quickly feed

ten to fifteen drops of oil to the steam

cylinders, then regulate the feed to about

one drop per minute for each compres-

sor. After obtaining about forty pounds

main reservoir pressure, open the steam

valve as required, then quickly feed ten

drops of oil to each air cylinder.

The amount of oil required for the air

cylinders is so small that the best method

of lubricating them is to feed ten drops

of oil to each cylinder before starting

on a trip, and then feed ten drops to the

high pressure cylinder only at three-hour

intervals during the trip.

If water is worked, extra lubrication

must be given to the steam end of the

compressor at the same time an e.xtra

amount is given to the locomotive valves

and cylinders.

With the engine standing and the brake

handle in the release position the gauges

on the main reservoir, brake pipe and

equalizing reservoir should indicate the

same pressure. A variation of three

pounds should be reported and the gauges

tested.

To test the locomotive brake, apply

and release both with the automatic and

independent brake. Note the piston

travels on engine and tender and see that

the pressure regulating devices maintain

the specified pressure within three

pounds.

The following pressure regulating de-

vices should be adjusted to the estatb-

lished pressure standards and should be

tested : The feed valve, with the auto-

matic brake valve handle in running po-

sition. The reducing valve, for proper

brake cylinder and signal line pressure,

with the independent valve in slow ap-

plication position. The excess pressure

governor head, with the automatic brake

valve handle in running position. The

maximum pressure head, with the auto-

matic brake valve handle in lap position.

The safely valve on the distributing

valve, with the automatic brake valve

handle in emergency position. Move the

brake valve handle to Tap position if the

safety valve does not control before the

pressure exceeds eighty pounds. Also note

when safety valve closes on return to

lap position.

Refore coupling to train, open the com-

pressor steam valve wide, increase the

steam end lubricator feed to about two

drops per minute.

To charge the train quickly, use re-

lease position until five pounds less than

standard brake pressure is shown. The

application for the terminal test of the

brakes may then be made.

To make the standing brake test make

a twenty-pound continuous reduction and

hold the brakes applied until the inspec-

tor has examined the brake on each car

to see whether it is applied and has cor-

rect piston travel. Then release the

brakes. When the rear brake releases,

the one inspecting should examine each

brake to ascertain whether all have re-

leased.

If. for any reason, an angle cock or

double-heading cock have been closed at

any time, insure that all such have been

reopened by making an application, get-

ting a signal that the rear brake has ap-

plied, then releasing and receiving sig-

nal that the rear brake has released.

The running test is made by the en-

gineman making an application that will

satisfy him that the brakes can be oper-

ated from the brake valve, and if he finds

that they cannot be, must at once signal

for brakes.

On stopping at terminal leave the

brakes applied with a reduction of 20

pounds.

To avoid starting quickly, slipping

drivers and taking up slack harshly do

not open throttle until the brakes are re-

leased. Then open gradually with cyl-

inder cocks open if possible. Where fail-

ure to start requires the taking up of

slack close the throttle, apply the inde-

pendent or straight air brake, reverse

the locomotive, then graduate off the en-

gine brake. Use steam, if necessary, to

close in all train slack. Make a brake

pipe reduction of six or eight pounds.

Continue to work steam moderately until

stop is completed so as to have all slack

closed in. Reverse the engine, start the

release of the brakes, and, at the time

when experience indicates that the hold-

ing power of the rear brakes is ending,

promptly use steam, but as carefully as

consistent with starting the train and

avoiding damaging shocks.

Do not use the independent brake in

making passenger train stops. It should

be applied and left in application position

to prevent the locomotive from moving

while taking coal or water, etc. When
releasing the independent brake, move

the valve handle to running position only.

If the engine brake does not realse, make

a "kick-off" with the automatic brake

valve.

Smooth handling of passenger trains

requires that slack must never be changed

suddenly. The action of the brakes in

changing the slack will be most severe at

low speeds. Therefore, avoid any heavy

reduction when speed is low.

To brake successfully, observe the air

gauge.
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Uo not use sand while lirakiiig un good

rails, except in an emergency. Use sand

to prevent wheels slidnig on slippery

rails. Start it llowing before the brakes

are applied in service braking, and im-

mediately afler the brakes arc applied in

emergency braking, continuing its use

throughout the stop.

To completely release passenger train

brakes, move the automatic brake valve

handle to release position, back to run-

ning position, and then, after waiting

about seven seconds, make a "kick-ofl."

The proper length of time in release

position is indicated when the brake pipe

hand shows at least five or six pounds

more after returning to running position

than before moving from lap to release,

and will vary from a second with a very

short train to not more than fifteen sec-

onds with the longest train.

The kick-off consists of moving the

automatic brake valve handle from run-

ning position to release position for a

second and then back to running position.

The split reduction consists of divid-

ing into two or more reductions, with a

little interval between, a number of

pounds, that if drawn off in one continu-

ous reduction would cause harsh slack

action. When the reduction is completed,

it will be the same throughout the train,

causing the rear brakes to increase in

holding power to that of the forward

brakes.

Pre-releasing is starting the release of

the train brakes just enough before the

stop is completed that they will be almost

oflf at the stop so as to avoid the shock

that will follow holding a more or less

heavy application until stopped. Trains

of eight cars or more must be brought to

a stop before brakes are released. If the

application is less than ten pounds below

the maximum brake pipe pressure, in-

crease to at least that amount after stop-

ping before releasing.

Graduated release consists of releasing

the train brakes in steps or graduations,

as can be done with the L-N equipment,

or with the P-C or U-C equipment when

operating in graduated release position,

but not with the older or P-M equip-

ment. It is accomplished by increasing

the brake pipe pressure enough to move
the triple valve parts to release position,

then stopping the flow of main reservoir

air to the brake pipe by lapping the auto-

matic brake valve.

From other than low speeds make the

graduated release stop as follows: While

working steam, make a brake pipe re-

duction of about fifteen or eighteen

pounds, using the split reduction. Then,

gradually reduce to a drifting throttle.

Make this application so as to have the

speed down to twelve or fifteen miles per

hour when about SOO feet from the stop-

ping point. Now, by two or three gradu-

ated releases so complete the stop as to

have but a light holding power or none,

as required when the train is at rest.

Make the first graduated release by us-

ing release position for a second or two,

then back to lap. Do not attempt to

make any further graduated release when
the brake pipe pressure has been restored

to within five pounds of the maximum
pressure. Avoid graduating the brakes

oflf sufficiently to necessitate a re-applica-

tion at low speed, as to do so will cause

a severe shock. Where a low speed stop

is required, do not attempt a graduated

release unless the brake pipe pressure has

been reduced more than ten pounds. The
instructions to use release position for the

first graduated release apply only to trains

of over five cars.

Stopping without graduated release

from usual speeds requires the two-ap-

plication stop. For the second applica-

tion make a reduction of about seven

pounds, and follow with a little more
when necessary, but endeavor to avoid a

total of over ten pounds. At the proper

time, depending on whether the train

consists of less than eight cars, release

the brakes by using release position, then

running position, followed by the kick-

off.

When making stops from low speeds,

allow sufficient time between shutting off

steam and starting the brake application

to permit the drawbar springs to re-act

and start the slack in. The effect on

the slack is stronger at slow speeds.

Therefore, the two acting together will

produce very disagreeable shocks. Where
the one-application method is being used,

make a split-reduction.

In an emergency, move the brake valve

handle quickly to emergency position and
leave it there until the train stops.

Retaining valves should be used when
descending mountain grades whenever the

brakes cannot be re-charged to within

ten pounds of standard pressure. When
operating with retaining valves, be sure

that the application is sufficient to in-

sure a release, so that the train is retard-

ed by the retaining valves, and not by

sticking brakes. Graduated release must
not be used when retaining valves are

rut in.

The automatic brake valve on other

than the head locomotive must not be

cut in except for an emergency applica-

tion which the head engineman is unable

to make when backing. If the train is to

be controlled by the backup hose, the man
at the rear will first make an applica-

tion of the brakes. The engineman will

then release the brakes and start to back.

Then, when making the backing move-
ment the brake valve is to be kept in the

running position.

To slow down make a seven pound re-

duction, followed by further reductions,

to obtain the desired speed. To insure

a prompt release a reduction of at least

10 lbs. should be made before releasing.

If stuck brakes arc noted on a running

train that is fully charged, the surest

way to release it is to make a reduction

of ten pounds, wait until the service ex-

haust ceases, then make the regular re-

lease, followed by the "kick-ofif." If an

application is impracticable, "kick-off"

carefully—not long in release.

If a train of the older or "P-M" equip-

ment is overcharged while running, the

pressure can be reduced to the standard

by applying and releasing the brakes one

or more times without much re-charging.

With the "L-X" equipment an over-

charge of five pounds may be got rid of

by reducing the brake pipe pressure to

sixty pounds and releasing. The engine-

man should not attempt to control a train

ior long distances by graduating the

brakes with a partial release, because

brake cylinder leakage, where existing,

will cause the brake cylinder pressure to

reduce considerably, thereby overworking
the brakes on other cars. The brakes

should be fully re-charged following

every second or third graduation, or

oftener if it is found that the brake pipe

pressure is reduced considerably by the

time a release takes place.

The failure to use the retaining valves

on baggage or mail cars, may result in

the over-working of other brakes on the

train, and cause excessive heating of

wheels and shoes.

Discussion: The reading and discus-

sion of this paper occupied the whole
of the first day.

The discussion opened with a criticism

of the suggestion to make a split reduc-

tion with graduated release while work-
ing steam, and there were a number of

objections raised to such a practice on
the ground that it was a waste of fuel,

though it was understood to be advo-

cated because of the control of the slack

action which it afforded.

The use of the throttle during the pe-

riod of application received considerable

attention. It was suggested that a smooth
stop could be readily obtained on a heavy
up grade by using a full throttle up to

the stop, but that on the down grade the

drifting throttle only should be used. The
use of the drifting throttle came in with

the introduction of superheated steam,

and was used to get away from the flash-

ing of the oil in the cylinder and to cool

the same. A point, in this connection,

that must receive attention is the charac-

ter of the throttle. If a cracked throttle

is to be used, it should be so constructed

that it will stay cracked and not be neces-

sary for the engineer to hold it in posi-

tion. Also, there should be some means
for the engineer to know when it was
cracked.

There was also an objection to open-

ing the compressor wide before coupling
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to the train, because, with an empty en-

gine racing would be the sure result,

which would be very bad for the ma-

chine.

In regard to a recommendation that the

speed of trains on 2}^ per cent, grades

be set at 45 miles per hour, there was a

good deal of argument pro and con.

The cons argued that it was a danger-

ous speed. The pros replied that the

danger was merely relative. That the

sole point lay in the distance required

to stop. That 45 miles per hour was no

more dangerous, so far as that was con-

cerned, than was 65 or 70 miles an hour

on a level.

Bad lubrication of the steam cylinder

packing was charged, with water in the

brake-pipe. L'nder conditions of bad lu-

brication the packing would be worn and

the leakage would run down the rod and

work its way past the packing into the

air cylinder, whence it would be dis-

charged into the main reservoir, and

might tind its way back as far as the last

car. The right feed lubricator was rec-

ommended for the single stay compressor,

but not for the compound, because oil is

apt to fill up the crossover pipe.

The lubrication of the air cylinders

was acknowledged to be a very important

and difficult thing to accomplish. A
method in use on the Northern Pacific

was highly recommended. It consists of

discharging the oil into the cylinder in

an atomized condition.

The method consists of using the lu-

bricator to deliver the oil to an orifice

and blowing it into the cylinder with

compressed air. This atomizes the oil

and causes it to spread over the whole

inner surface of the cylinder. This will

Slop a pump from groaning at once. On
the other hand, if an attempt is made to

stop a pump from groaning, the desired

object will not be accomplished until too

much oil has been fed in. The best re-

sults are obtained by feeding ten or

twelve drops at the start and then three

or four drops, two or three times, in run-

ning over a division. The main difficulty,

however, is to lubricate the high pressure

cj-linder, and for this no entirely satis-

factory method was suggested.

The emphasis placed in the report on

the importance of preparing the locomo-

tive for a run was supplemented, in the

discussion, by urging it to be of equal

importance to prepare the cars. When
trains are found with piston travel vary-

ing from 2 ins. to 11 ins., satisfactory

braking cannot be accomplished. With a

train in such a condition no engineer

should be held accountable for bad han-

dline. as it is impossible to do good work

with widely varying pressures in the cyl-

inders. Then 'here are many officers'

cars that have excessively large auxiliary

reservoirs which tend to put unequal

pre5sures in the cylinders.

The question of variations of piston

travel is also of importance on wooden

cars, especially where automatic brake

slack adjusters are in use. There is more

yielding to the frames of wooden cars

than there is to steel and the increase of

the running over the standing travel is

much greater. There is also apt to be

trouble with the slack adjusters, which

are apt to cut down the piston travel on

wooden cars, and by that very act cause

an increase of cylinder pressure to be de-

veloped, which, acting in a cycle, still

further exaggerates the trouble. Cases

have been known where the slack ad-

justers have cut piston travel down from

8 ins. to 4 ins. on a single trip.

Cylinder pressures are also frequently

increased by the feeding up of the triple

valves when used in a graduated release,

whereby the braking power of cars is in-

creased after the engineer's valve handle

has been placed in lap position.

It was recommended that a split reduc-

tion be used in applying brakes on trains

equipped with mixed triples. This gives

the slowly acting valves to get to work

before the full braking pressure is applied

and thus avoids the shocks that would

otherwise be developed.

It did not appear that the troubles al-

ready existing would be decreased in the

future. There has been and will con-

tinue to be a tendency to increase the

length of passenger trains and trains of

from eighteen to twenty cars were pre-

dicted for the future. Then, in order

that the handling of trains may be smooth

a long piston travel will be needed so

that the pressures may be built up gradu-

ally and thus avoid shocks while the im-

pulse is traveling from the front to the

rear end of the train. In short, the only

way to avoid shocks on long trains is to

use a split reduction in making a brake

application and having a long piston

travel so that the cylinder pressures may
be built up gradually. It is, however,

difficult to get an application through a

long train with a light reduction, so that

if these conditions were to be exacted it

would mean a slower schedule. What is

needed is that these requirements should

be provided for automatically.

It was urged again and again that a

uniform piston travel was the best safe-

guard against shocks, and that where

orders were extant fixing the piston

travel at from 7 ins. to 9 ins., or even

from 7 ins. to 8 ins., shocks would be

sure to occur.

Again, shocks on long trains are very

apt to occur where a stop is made with

the independent brake and the use of this

should be avoided. Nor should the inde-

pendent brake be used in making a run-

ning test, because what the engineer

wants to know is how the brakes on the

train are holding and this is impossible

to determine if the independent brake is

used; because some cars might even be

cut out and no indication of the fact be

given to the engineer.

Wet steam in the air pump was attrib-

uted to the long and exposed connections

that are sometimes used, and it was sug-

gested that they be put under the jacket-

ing. This has been done in some cases

with very good results, and with no

trouble from corrosion. It was once

thought that copper pipes were a neces-

sity, but this is not the case, as galvanized

iron has been successfully used.

The practice of locating cut-out cocks

25 feet or more from the triple valves

was condemned, and as a last word on

shock it was held that they are frequently

caused in a two-application stop by hold

on the first for too long a time.

Freight Train Tonnage Rating.

This paper was presented by the chair-

man of the committee, H. C. Woodbridge,

of the United States Railroad Adminis-

tration, and opened with a quotation

from Prof. W. J. Cunningham in which
it was urged that the ultimate unit of

freight car efficiency is not ton miles per

day. The paper then went on to urge

that a considerable economy could be ef-

fected by even a slight increase in freight

train speeds. Fuel consumed per ton

mile is reduced as loads are increased, but

wages are usually increased. So while

tonnage rating by the use of the dyna-

mometer car is highly scientific and pro-

duces good results, there is danger that

an operating official may lose his balance

and overload to an unprofitable extreme.

The probability of costly delays and
accidents increases very rapidly as the

length of train approaches the present

maximum, because the modern locomo-
tive can keep a train in motion that it

cannot start. Hence, when starting is

necessary the slack must be run out with

such force as to overstrain even the best

draft gears and couplers.

The modern locomotive attains its

maximum fuel and thermal efficiency at

speeds of not less than twelve miles per

hour while working at approximately 25

to 30 per cent, cut-off. As the cut-off is

increased, the thermal efficiency decreases

rapidly. At lower speeds, high degree

superheated steam is not obtained, and
the possible economy from this source is

not realized.

Again, there is a psychological effect of

delays that cannot be overlooked. De-
lays or dcprcssingly slow movement ex-

haust patience and interest, and without

interest and initiative on the part of en-

gine and train crews the best perform-
ance cannot be obtained.

Aside from the psychological effect on
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employes—the time element in calcula-

tion of wages of train crews, at one time

negligible, has become of great and in-

creasing importance during the past few

years.

On a railroad handling many high-

speed and important passenger, express

and mail trains on the same tracks that

are used by freight trains, the maximum
possible tonnage per train will result dis-

astrously ; while on roads having four

tracks a closer approximation lo maxi-

mum tonnage can be maintained.

This means that local conditions gov-

ern the tonnage for freight trains which

must be solved for each division or dis-

trict by itself.

The dynamometer car or testing plant

should be used to determine whether the

locomotive is properly designed and con-

structed, but tonnage rating should not

be determined solely by the use of data

thus obtained. Then allowance must be

made for locomotive defects, varying effi-

ciency of engine crews, and all the other

conditions that go to aflfect the operation

of trains.

We believe that with very rare excep-

tions an average speed of more than

twelve miles per hour for tonnage freight

trains can be attained and maintained

without reduction in the properly deter-

mined maximum allowable tonnage, and

that this tonnage will exceed the present

rating in some instances.

The paper closed with a tabular state-

ment of the monthly average speeds of

freight trains on twenty-three railroads

for the period from August, 1918, to May,

1919. These speeds ranged from 8.2

miles per hour on the Pennsylvania Lines

West in August, 1918, to 15.6 miles per

hour on the Union Pacific for the same

month, with an arithmetical average of

10.8 miles per hour for all of the roads

during the whole period.

Discussion: The discussion was opened

by a statement of how the average time

consumed in getting over the road has

been decreased on the Philadelphia &
Reading Railroad by the reduction of

delays. The following is an abstract

tabulation of the statement:

1918. 1919.

No. No.

Cars. Time. Cars. Time.

60 6 hrs. 47 min. 77 4 hrs. 58 min.

77 6 " 15 " 80 4 " 58 "

61 10 " 27
" 74 7 " 11

"

58 10 " 15
" 81 7 " 58

"

66 9 " 57 " 90 6 " 23 "

In this corresponding trains are placed

in a line and the number of cars in the

train with the time occupied between

terminals is given. From which it ap-

peared that dragging tonnage over the

road is not all to which attention must

be paid.

Some figures were also given of cer-

tain tests made on the Chicago & North-

western to detcriniiie the comparative

costs of hauling ditTerent tonnages. Two
trains were used for this purpose. On
one the train ran 121.03 miles in 11 hours

6 min., of which 2 hours 49 minutes were

delays. The train weighed 3,001 tons;

36,286 lbs. of coal were burned, and the

wages paid to the crew were $45.63. To
this must be added 11,800 lbs. of coal

burned by a pushing engine which was

helping the train for 2 hours 51 minutes

at a prorated wage cost of $12.36,

The second train ran 120.86 miles in 9

hours 51 minutes, with 2 hours 29 min-

utes delays. The train weighed 2,624

tons and the engine burned 32,262 lbs. of

coal. The crew's wages were $39.56 and

the pushing engine burned 8,700 lbs. of

coal, with a wage cost, as before, of

$12.36.

On trip No. 1 the average speed was

10.9 miles per hour, or 14.6 miles deduct-

ing the time of delays. The work done

was 43,850 ton miles per hour.

On trip No. 2 the average speed was

12.27 miles per hour, or 16.4 miles de-

ducting delays, and the work done was

32,000 ton miles per hour.

On test Xo. 1 the coal cost was $80.88

and the wages $57.99. On test No. 2 the

corresponding costs were $69.08 for coal

and $51.92 for wages, from which it ap-

pears that coal is the principal item of

expense in train operation.

The cost of hauling 1,000 tons one mile

was 38.2 cents on trip No. 1 and 38.1

cents on trip No. 2.

So that the actual cost was about the

same. But takmg the time on the road

and assuming that it would have been

the same on the return trip, and allowing

9 hours for terminal delay and work, it

appears that the engine with the first

train could make a round trip in 40 hours

or 18 round trips per month. The en-

gine of the second train could make a

round trip in 37 hours 30 minutes, or 19.2

round trips per month. On the first train

this would have given 736,000 ton miles

times 18. or 13,248,000 ton miles per

month, while the secon d would have

given 634,000 times 19.2, or 12,272,800 ton

miles. So that while the actual cost per

ton mile would have been the same for

the two methods of loading the actual net

revenue per month to the railroad com-

pany would have been the greater with

the heavier loading.

The matter of reduction of delays re-

ceived the major part of the attention.

In the case cited it was found that the

second train pulled harder per ton than

the first. One road found it possible to

cut the time in two by reducing the num-

ber of stops and reducing the time spent

at those which were made. From which

it was argued that the tonnage was pretty

well adjusted.

It was also urged that to haul less ton-

nage per train and do it in less time was

an economic advantage. .\ case was

cited where a train requiring one helper

over a ruling grade could make a round

trip in 16 hours where a two-helper

train required 12 hours for a one-way

trip.

But it was acknowledged that, taken

as a whole, there was a general senti-

ment in favor of heavy tonnage. On the

other hand engineers do not like to haul

heavy trains, and this feeling is shared

and emphasized by the fireman. Yet,

while they do not like heavy tonnage

trains, they make the best of them when

they get them. .\ case was cited to

this effect where the tonnage on a cer-

tain division had been increased from

1400 to 1600 tons with no objection on

the part of the men. It is not so much
the heavy tonnage that the men object

to as it is the unnecessary delays to

which they are subjected on the road,

and for this the responsibility was put

upon the train despatcher. As an ex-

ample a case was cited where a train had

to stop for a railroad crossing and was

stopped again six miles beyond for an

order. The order ought to have been

at the crossing and the second stop

avoided.

The sum and substance of the whole

discussion lies in the statement that no

fixed rule for tonnage rating can be laid

down, because it must be governed by

local conditions and these are ever vari-

able and subject to change.

One speaker rather decided the test

train is that, due notice having been

served that it was to run everybody con-

cerned was keyed up to look after it,

and, as a consequence, it was almost

impossible to have one that represented

the real everyday conditions on the road.

.ADV.VNTAGES OF MECHAICAL STOKERS.

In the first place, the advantage to be

gained is the realization of maximum
boiler efficiency, not only through sus-

tained periods, but at any time when

needed, which will occur at times in any

territory regardless of physical condi-

tions. The necessity for using mechani-

cal devices wherever possible, not only

from a humanitarian standpoint, but years

ago the capacity of the fireman governed

the amount of work done and not the

capacity of the locomotive. This meant

a frequent loss of otherwise available

power. The stoker does away with all

of this and, with proper maintenance,

makes it possible for every engine to be

100 per cent efficient.

While the stoker is not automatic and

requires intelligent handling, there can

be no question but that there is a much
larger field for fuel economy in its use

than there has ever been in hand firing.

The science of firing should be reduced

to a mechanical instead of a human oper-

ation and the physical human equation
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almost eliminated. This not only makes

it possible to make all our power do the

work it was designed to do, but do it

in the shortest possible time.

Every railroad official knows that it

is only occasionally that a fireman can

get 100 per cent of efficiency out of the

locomotive. So that it is fair to assume

that the work done in any given terri-

tory will be based on the average poor-

est fireman instead of the average best.

Whereas, with the engines equipped with

mechanical stokers, receiving proper at-

tention at terminals and by the men on

the road, each will give identically the

same service.

Then again it would seem that the

sleam chest temperatures in connection

with superheated engines should receive

much more attention than they have had

in the past, and there is no question

that a scientific job of firing largely af-

fects steam chest temperatures when

using superheated engines.

The stoker also makes it possible to

carry the water at a lower uniform level

than is possible with a hand-fired engine,

for the reason that the steam pressure

can be maintained at any time even

though the engine is being worked to its

maximum capacity through any sustained

period.

No definite conclusion has yet been

reached as to fuel consumption, but from

the increase of boiler efliciency, and the

possibility of reducing the time between

terminals it would seem that the present

perfected form of stoker should effect

a very material reduction in fuel con-

sumption based on the consumption per

ton mile per hour.

In all the comparative tests that have

been made between the stoker and hand-

fired engines no one seems to have come

to the same definite conclusion regard-

ing fuel consumption, but from our ex-

perience we have found that in using

the same grade of coal with the stoker

and hand-fired engines, the boiler crti-

ciency of the engine not only is increased

to a great extent as far as handling ton-

nage is concerned, but that it makes it

possible to very materially reduce the

running time between terminals; there-

fore, with the present stoker in its per-

fected form, it should not only show
much greater efficiency than a hand-

fired engine, but also effect a very mate-

rial reduction in fuel consumption, based

on the consumption per ton mile per

hour.

While it is possible to educate any body

of men to operate the stoker so that we
will get identically the same result, it is

certainly impossible to educate any body

of men to fire an engine by hand identi-

cally the same.

There seems to be considerable stress

placed on the stack losses of some stoker-

6rcd engines due to the extremely fine

quality of coal necessary to use on them.

While it is true that in the past con-

siderable loss occurred from this source,

with the present stoker perfected as it

is, and the brick arch extending well

back to the door sheet, we find that

the stack losses can be reduced to a

point nearly as low as is done by usmg
run of mine coal hand-fired. So that by

a proper construction of the firebox and

brick arch it should be possible to burn

98 per cent, of all the fuel in the firebox.

As to the cost of maintenance of the

stoker, records for the past five years

show this to have been a little under

$10.00 per thousand miles. In regard to

miles per engine failure records on one

road show them to average one failure

for 61,556 miles run.

And finally the stoker has almost en-

tirely eliminated the reports of engine

failures because they did not steam

properly.

To sum up : In the opinion of your

Committee the application of the me-

chanical stoker to present-day locomo-

tives makes it possible to obtain the full

efficiency out of both locomotives and

men, at any and all times.

The possibility of carrying a low water

level results in better valve and cylinder

lubrication, thereby reducing maintenance

costs.

Regular firing with a closed door re-

sults in higher steam temperatures, re-

ducing the fuel and water consumption.

Correct application of the brick arch

reduces spark losses to a minimum.

A standard unchangeable front end can

be maintained, eliminating the cost of

continual adjustments.

Inferior grades of fuel can be success-

fully burned.

And last, but not least, let us not for-

get that the fireman of today is the en-

gineer of tomorrow, and owing to the

constantly increased coal burning capacity

of the locomotive, the application of a

mechanical means of supplying the fuel

is the only thing that .will make the work

sufficiently attractive to enable us to get

and keep the right kind of timber on

our engines.

The report was presented by E. Gor-

don, chairman of the committee and mas-

ter mechanic of the El Paso & South

Western Ry.

Discussion : The discussion opened

with a question about and a brief de-

scription of the operation of the Elvin

stoker on the Eric railroad. From what

was said it appears that the machine is

operating in a very satisfactory manner,

as regards elimination of smoke, main-

tenance of steam pressure and running

with 100 per cent, stoker firing. Rut

when the question was asked as to wheth-

er, when a bank formed in the oval bed,

it would be possible to divert the dis-

tribution of coal away from that point

until it had burned out, the question was
avoided or misunderstood. At least it

was not answered.

The necessity of educating the men in

the use of the stoker was emphasized

but that this was much easier of ac-

complishment than to train a man to de

good hand-firing was allowed. One speak-

er was very emphatic in his statement

that a stoker fireman could be trained in

three days and challenged any member of

the association to put him to the test.

Another who said he knew all about the

geology of coal and the chemistry of

combustion claimed that no man could

be a good fireman unless he knew these

things, and that they could not be learned

in three days. But in the final analysis

the success of a stoker depends upon the

man who manipulates it, and it is on

him that it depends as to how far an

engine can run continuously.

.As for the man to be trained it is

much easier to make a good stoker fire-

man of a new man, who has had no ex-

perience than it is of an old fireman. As
an example of this the experienced hand-

fireman is accustomed to working with

a thick bed of fire whereas, with a stoker,

the best results are obtained with a thin

bed and to get a man to change from

one method to the other is a very diffi-

cult matter.

But, given the proper man, a stoker

can be made to do about anything that

is wanted of it. Among other things

there is the elimination of smoke, which

can be accomplished by a proper manipu-

lation of the stoker. And these things

cannot be done without a good man for

the intelligence of the man can never be

reduced to a purely mechanical operation.

But though the man behind the gun may
be able to do much and may mean much
he cannot do everything. The mere

fact that a locomotive has been fitted

with a stoker is not all. The application

must be properly made and the locomo-

tive adapted to its use. For instance the

drafting must be properly done and

adapted to the coal that is to be used.

It is not fair to the stoker to use an

inferior coal and make a comparison with

a hand-fired engine using a superior

grade of coal. Rut, while it is not rec-

ommended that it should be done an in-

ferior grade of coal can be used. Take

the Montana coal, for an instance. It

is high in ash and of a poor grade, yet

it can be handled successfully by stokers,

and much more so than by hand-firing.

In a general way it may be stated that

it is the price of fuel, all things con<iid-

ered, that must govern what is used. One
of the advantages of the stoker is the

possibility of making longer continuous

runs than with hand work, not only be-

cause, in the latter, the physical endur-

ance of the man is more rapidly exhaust-

ed but because the firing can really be
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more scientifically carried out. As to

what that may be depends on conditions.

Under some circumstances engines have

had to be stopped to have the fire cleaned

fifty miles from the start, or they may
be run three and four times that dis-

tance. As for economy of coal the

stoker aflfords a better opportunity than

hand-firing. In some rival runs on the

Baltimore & Ohio, one run of 256 miles

was made in twelve and a half hours,

hauling 97 loaded and two empty cars

on a single tank of coal, and this was

duplicated in a run of 259 miles on a

single tank of coal in which the coal con-

sumption was 23.'6 lbs. per 1,000 ton-

miles. Runs of 168 miles with 95 cars

were also reported. It is such per-

formances as these that indicate the pos-

sibility of lengthening divisions, and of

doing away with the necessity for stops.

It may be that the stoker burns more

coal than the hand-fired engine, but it

also does more work, and the engine

does not fail to steam because of the

stoker's ability for long and sustained

work. And that, too, w^ith great econ-

omy of action, because it seems reason-

able that a better utilization of the heat

will result where the fire door is kept

closed than where it is being constantly

opened and the firebox cooled, as in

hand-firing.

Incidental to the amount of coal burned

it was slated that it had been found that

the maintenance of a high superheat

temperature of 650 degrees took more
coal than 600 degrees. The use of the

stoker had moved the coal burning loco-

motive up to an equality with the oil

burning, in that it had a tendency to re-

duce the expensive terminal charges.

And it seems possible and even prob-

able that the successful application of

the mechanical stoker, the pulverized

fuel burner and the oil burner will re-

sult in the development of a new type

of locomotive.

As to the class of engines to which
stokers should be applied it was thought

that the request of the firemen that they

should be put on all locomotives weigh-

ing 200.000 lbs. or more was not always

a reasonable demand. It was maintained

that it is no hardship for an able-bodied

man to fire an engine of 40,000 lbs.

tractive efTort, but that engines of 50,000,

55,000 lbs. or greater tractive effort

should be equipped with a stoker. .

LOCOMOTIVE EFFICIENCY AND FUEL ECONOMY
The paper opened with the general state-

ment that proper design, proper opera-

tion and proper maintenance were the

essential requisites for locomotive effi-

ciency, and then went on to enumerate
nearly all the details on the locomotive

as those that should be properly de-

signed. It opposed the pooling of loco-

motives as detrimental to economical

operation and criticised poor terminal

facilities as effecting the same result.

Water supply should be looked after

most carefully and where it is possible

to discard a poor water and substitute

a better it should be done, because by so

doing or by the treatment of all bad

waters, engine failures due to leaking

can be reduced to practically nothing

and staybolt trouble can be reduced to a

minimum.

In order to get the best results in so

far as fuel consumption is concerned it

was recommended that a general fuel

officer should be appointed, and that he

should have divisional fuel supervisors

whose principal duty will be the educa-

tion of firemen in the economical firing

of engines.

Co-operation with the operating de-

partment is very essential and monthly
divisional meetings should be held which
should be attended by all interested offi-

cials and employes.

.^ny progressive movement must be

backed by educational efforts and great

stress is laid on the necessity of con-

stant education of enginemen as they

are most responsible for the coal pile.

The report was presented by J. B.

Hurley, chairman of the committee and
general road foreman of engines and
fuel supervisor of the Wabash Ry.

Discussion : The co-operation of all

concerned in the use of fuel is absolutely

necessary to the securing of the best re-

sults ; and, that this may be done, it was
urged that the making of an immediate

record of coal consumption should be

arranged for. That is, as soon as a run

is completed a statement of the coal

consumed, ton-miles hauled and other

items connected with the engine per-:

formance should be made. This should

be posted and, if done, will act as an

incentive to better performance. Such

a system is in use on the Erie railroad

which takes into account the miles run,

the tonnage hauled and the coal used. As
it is now made out it is not exactly fair

because it only takes the road mileage

into account whereas the switching mile-

age may, at times, amount to from 25

to 30 per cent, as much as the road

mileage. It is the intention to incorpo-

rate this switching mileage in the report

in the near future. The report is made
out immediately upon the arrival of the

train at the terminal. Such a report

tends to lessen the uncertainties as to

the reasons for the variations in fuel

consumption that some times seem so

mysterious. But this uncertainty is often

caused by other uncertainties, as for ex-

ample, that of the amount of- superheat

in the steam, and this is, in most cases,

a matter of the purest guess-work. To
avoid such guess-work and give the en-

gineer an opportunity of knowing as

much as possible as to what he is doing,

the tanks have, in some cases, been calcu-

lated so that he can tell as to just what
his coal consumption may be.

To have the enginemen posted as to

what they are doing in this and other re-

spects involves an educational campaign
and this is a profitable investment, for it

is surely better to post a man, early in

his service, as to the proper methods of

burning coal and using steam than to

let him find it out for himself, if he
ever does, by the slow and expensive
process of wasting thousands of tons of

coal in the meantime. .-Xnd then, when
the instruction has been imparted and
absorbed it must be followed by constant

supervision, because few men will live up
to even their own knowledge if they are
not looked after.

Of the two it is of more importance
to educate the engineer than the fireman,

because he is in control on the engine,

besides being the ultimate consumer and
can govern the actions of the fireman to

a great extent.

A good deal of emphasis was placed

on proper engine inspection which is

often slighted and in the selection of

inspectors which is neglected still more.
The practice of taking a machinist from
the shop and making an engine inspector

of him was roundly condemned on the

ground that such a man, having had no
experience in engine operation, does not
know how to inspect, where to look for

defects and, frequently even to recognize

them when he sees them.

The power reverse gears got pretty se-

vere criticisms, on the ground that they

do not hold the gear at the points at

which they arc set, but crawl and so vary

the point of cut-off and other valve

events that accurate adjustment and care-

ful use of steam is impossible. Some
of the trouble was thought to be inher-

ent in the gears themselves, and some
in the fact that they are not properly

maintained. One speaker estimated that

the power reverse gear used twice the

quantity of coal that would be used were
careful adjustments possible. The mat-

ter of actual fuel saving received its

due attention and the point of the high

cost of fuel, being twice what it was
three years ago, was repeatedly called

to the attention of the meetings.

The ash pit was held responsible for

a great deal of fuel waste. The men em-
ployed at the ashpits are usually for-

eigners who cannot understand English

and it is exceedingly difficult to make
them imdorstand that they are frequently

wasting large quantities of coal in their

methods of cleaning the fires.

The overhauling of locomotives should

be regulated by the necessities of the

case and not by the mileage that the

machine has made. It frequently hap-

pens that a locomotive is held out of

the shops for months when it is in need
of overhauling simply that it may make
the mileage that has been fixed for it.

This is wasteful in the extreme and

locomotives should be stopped when in



October, 1919 RAILWAY AND LOCOMOTIVE ENGINEERING 299

need of repairs regardless of the mile-

age that they may have made.

BEST METHODS OF CARING FOR LOCOMOTIVES

AT TERMINALS FOR EFFICIENCY AND
INCREASED MILAGE.

The committee assumed that a loco-

motive on leaving the shops is in a con-

dition to develop its full rated capacity.

Hence the question as to what are the

best methods for caring for locomotives

at the terminals is synonymous with that of

what constitutes good roundhouse prac-

tice. This involves a caretaking inspec-

tion of the locomotive by competent in-

spectors ; the rendering of an intelligent

report by the incoming engineer ; the

proper cleaning of the ashpan ; the in-

spection and making of the repairs

called for by the engineer ; the provision

of the proper tools and supplies, and the

frecjuent riding of the locomotive by

the traveling engineer.

The engineer's report should be brief

but comprehensive, and where the exact

cause of the trouble is not known the

report should describe how the locomo-

tive acted with reference to it.

Reports to the effect that locomotive

blows, pounds, does not steam, or air

brakes do not work properly and others

of a similar indefinite nature, are prac-

tically of no value to the shop force, and

in some cases, particularly where the

engineer is not readily to be found to

describe the character of the trouble,

may lead to a failure to obtain immedi-

ate relief from the condition complained

of which in turn may later lead to what
should have been an avoidable locomo-

tive failure.

There is scarcely any way in which

the traveling engineer can be of more
assistance to the mechanical department

than in instructing engineers how to

make intelligent reports.

The locomotive inspection can well be

carried out according to the rules of the

Locomotive Inspection Bureau of the In-

terstate Commerce Commission, and

these, when properly carried out stand

for good maintenance. The inspection

should be made as soon as possible after

arriving at a terminal and, of course,

by competent inspectors. The railroad

inspection should, however, really be

more thorough than laid down in the

rules and should cover every part sub-

ject to wear that would interfere in any
way in the efficient working of the loco-

motive.

A good plan is to have an outgoing

inspection covering the points reported

for shop attention.

If the locomotive is to remain under

steam while at the terminal, the fire and
ash-pan should be thoroughly cleaned,

precautions being taken to prevent chill-

ing of the flues during this process, and

the front end should be cleaned of spark

accumulations.

.A.t boiler wash periods, or at least

once every thirty days, the front end ar-

rangements should be inspected, exhaust

pipes and nozzle tips should be examined
to see if the former is in alignment with

the stack, and that the latter is free of

accumulation which tends to decrease the

size of the openings. Frequent inspec-

tion of the fire in the locomotive should

be made at terminals and the locomotive

crews be required to bring fires to ter-

minals well burned down to avoid waste
of fuel and unnecessary work on the

part of ash-pit men.

The locomotive should, when possible,

be washed out with hot water under suffi-

cient pressure and be refilled with hot

water after washing. This is to avoid
ill effects of strains of contraction and
expansion, and as an aid to preparation

for service.

In bad water districts and especially

where boiler compounds are used for

prevention of the formation of scale, it

is advisable to blow the boiler off every
trip to remove the concentrates ana scale.

It goes without saying that proper
facilities should be furnished for doing

the work.

The men in charge of the mechanical

activities at terminals should be men of

experience, good judgment, foresight and
resourcefulness, as well as possessed of

an ability to handle men.

Permitting known poor conditions to

continue on the ground that the limits

prescribed by the Interstate Commerce
Commission rules have not been reached

not only reduces the efficiency, but fre-

quently results in failures.

Good workmanship is the predominat-
ing feature of successful locomotive

maintenance. Work slighted, disregard-

ed, or put off until the next trip, make-
shift changes or repairs are great enemies

of locomotive efficiency.

Failure to maintain constantly in stock

the materials needed for cvery-day repair

work is undoubtedly one of the most pro-

lific causes of makeshift changes and re-

pairs, and subsequent inefiiciency, shop

and road delays, and locomotive failures.

Periodical examinations of all working
parts is also one of the most efficient

methods of maintaining a high degree of

locomotive efficiency.

.An increase of mileage implies a great-

er number of trips in a given time, and
this can best be accomplished by prompt
and effective work at terminals thus re-

ducing the delays at those points, and
this, in turn involves adequate facilities

for the prompt performance of the work
in hand. It is in severe winter weather
that the handicap resulting from and
the delays incident to poor facilities are

felt in their full force.

In a way the traveling eng'ncer is re-

sponsible for the weaknesses of a system
that involves undue terminal delays.

It is srarcclv suflirirnt tlial he is able

to say in explanation of poor conditions,

delays and failures, that the work re-

quired to better conditions was reported.

To be relieved of his share in the re-

sponsibility for poor conditions he must
be able to show that he made use of all

the means within his power to bring

about a betterment of conditions.

In conclusion we would point out that

while betterments in the methods of

maintaining locomotives are constantly

being developed, failure to maintain them
in a reasonably efficient condition is

usually due rather to failure to carry

out in a thorough manner the generally

accepted practices in common use, than

to a lack of efficient methods.

Discussion : As the report dealt large-

ly with inspection matters so the discus-

sion, which lasted nearly all day, was
occupied with essentially the same topic

and the matter was repeatedly presented.

In the matter of fuel costs it was held

that the superintendent and his staff

should be made to carry the full burden

of their share of the responsibility, as

they are frequently solely responsible

for the wastes that are occasioned by

unnecessary delays. This is especially

true as the result of ordering engines a

long time ahead of time and then having
them stand for long periods on the out-

going tracks waiting for the train to be

made up.

The value of an outgoing inspection

of engines to make sure that all repairs

reported had been made, was empha-
sized by several speakers. It was not

only to make sure that the repairs had
been made but for the moral effect on
the roundhouse men, who would do bet-

ter work if they felt that they were being

watched. In some cases this outgoing

inspection had resulted in the setting

back of a numlier of engines, but the

necessity for this soon passed away
when the workmen realized that they

could not slight work thai had been

ordered. The point made was that this

inspection should be very thorough.

There was one small item of round-

house work that was held to be of con-

siderable importance as affecting the at-

titude of the engine crew towards the

work on the road. .Xnd that was the

value of having the cab clean. Have the

coal swept off the foot plate, the fittings

wiped and the windows cleaned, An en-

gineer and fireman getting on an engine

in such condition will be more inclined

to do good work on the road than if they

get into a cab that is dirty and unkempt.

.\s for facilities, of course, good facili-

ties arc desirable, but with the proper

sp'rit in the roundhouse force the re-

pairs can be made with almost any facili-

ties. And in this the traveling engineer

can render great assistance by setting his

standard of maintenance high and then

taking the romulhiusc foreman into his

confidence as to how he wniild like to
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have the power maintained, and discuss-

ing the ways and means for the accom-
plisliment of that end. And then through

the foremen getting the goodwill of the

men.

REPORT OS ENTRANCE OF TRAVELING EN-

GINEERS' ASSOCIATION INTO AMERICAN
RAILWAY ASSOOATION.

A proposition has been made to the

TraveHng Engineers' Association to be-

come a division of Section IH, Mechan-
ical of the American Railway Association

of which the Master Mechanics' and
Master Car Builders' Associations are the

heads. A committee was appointed to

consider the subject and reported that

Ihey had declined to enter the American

.Administration; S. V. Sproul, Pennsyl-

vania R. R.; T. F. Howley, Erie R. R.;

I'rederick Kcrby, Baltimore & Ohio R. R.

Bracing Locomotive Tanks.

.\inong the reports of committees read

before the recent convention of the Inter-

national Railroad Master Blacksmiths'

Association the subject of "Bracing Loco-
motive Tanks" was ably presented by a
committee of which Thomas Lewis was
chairman. The committee had evidently

given the matter considerable attention

and the consensus of opinion arrived ai

was that the best method of doing the

work was by the application of T bars

measuring 3 ins. by 3 ins. by 1^ in., .on

giving added strength to the dasher plate.

It is preferable that all braces should be

riveted, and not bolted. The size of the

rivets may be variable according to the

thickness of the braces used.

Th.is system of bracing is recommended
for all rectangular shaped tanks made
from steel plates of 5/16 in. in thickness

or less, better service is given than by the

old method of applying the longitudinal

angle iron bars with cross stays. It also

has the tendency to eliminate leaky rivets

in anchor lugs. When weight is not lim-

ited in the design of locomotive fenders,

the tanks may be made from heavier ma-
terial. Steel sheets of Ji in. in thickness

would sireatly simplify the matter of brac-

.\N .M'IKr.VED METHOD OF BRACING LOCOMOTIVE TANKS.

Railway .Association in the subordinate

position of a division, but would be

pleased to do so as an independent sec-

tion. .As no answ'er had been received

to this position, no action was- taken on

the report except to receive it as a report

of progress.

ELECTION OP OFFICERS.

The following officers were elected for

the ensuing year.

George .\. Kcll. Grand Trunk Railway,

president; \V. E. Preston, Southern Rail-

way, first vice-president ; L. R. Pyle. U. S.

R. R. .Administration, second vice-presi-

dent; Eugene Hartenstein, Chicago & .Al-

ton R. R., third vice-pres'dent : J. H. De
Salis. New York Central R. R., fourth

vice president ; E. F. Boyle, Southern

Pacific Lines, fifth vice-president ; David

Meadows, Michigan Central R. R., treas-

urer ; \V. O. Thompson, New York Cen-

tral R. R.. secretary, and for executive

committee: F. P. Roesch, U. S. R. R.

Auniinistration ; Joseph Keller, Lehigh

Valley R. R. : \V. H. Corbett, Michigan

Central R. R. : B. J. Feeny, U. S. R. R.

the sides and back spaced 24 ins. apart in

a vertical position, the length of the bars

to be equal to the height of the tank from

the bottom to the top. These bars to be

riveted with not less than H '" diameter

livets, spaced about 6 ins. apart, zigzag.

The lop of the tank at the rear end to be

braced by T bars to the under side with

gusset plates riveted on ends. The slope

sheet in the coal space to be braced by

two T bars riveted to the under side,

also supported by stay plates placed

vertically and riveted to the slope sheet

and the tank bottom to be reinforced

by angle bars.

Dasher or splash plates l-i in. or 5/16

ins. in thickness to be used for frustrating

the rush of water in the tank, also forming

a brace for the top and bottom of the

tank. One brace is placed in the center

between the coal slope sheet and the back

of the tank. Two plates are placed on

each side, and riveted to the top and

bottom of the tank. The center dasher

plate is flanged on the sides and riveted

to the top of the tank. Gusset plates are

also applied at the bottom and rivetted.

ing. However, with J4 ins. steel plates

for tank sides and top, and 5/16 in.

thickness of plates for the bottom of

the tank, the method of bracing recom-
mended renders the tank substantial in

all its principale parts, and leaves space

for inspection or necessary repairs.

American Contractors Preferred.

It appears that the British Board of

Trade has been questioned in regard to

orders placed in the United States and

Canada for railroad equipment, and the

reasons for such preference as against

British manufactures. In answer it was
stated that some of the orders referred

to were placed before the armistice, when
it was impossible to supply material in

Britain. It further appeared that in re-

gard to more recent orders, especially

that of locomotives, the British oflFers in

respect both of price and the date of

delivery were so unfavorable that the

South -African authorities felt themselves

obliged to go further afield. They could

not expect preference from other govern-

ments against foreign countries.
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New Chart of a Pacific Type Locomotive
\\ e present herewith, a reduced repro-

duction of a chart of a Pacific type loco-

motive which will be issued by the

publishers of Railway and Locomotive
Engineering during the current month.
The illustration here used is but ten

inches long, while the side illustration ot

the locomotive in the chart itself will be

about 26'/:; inches long and will present

the locomotive on a scale of 'A inch to

the foot. The full sized chart will also

carry between five and six hundred ref-

erence numbers of the different parts ot

the engine and a complete index of the

names of these parts, so that it will form

a fairly complete locomotive dictionary

in itself. This is the twelfth of a series

of charts that have been published by

Railway and Locomotiz'e Engineering, the

previously issued locomotive charts being

those of American, Atlantic, Consolida-

tion and Mikado type engines.

In this case the foundation design of

the locomotive was the K-4-3 class Pa-

cific locomotive of the Pennsylvania Rail-

road. In the preparation of the chart the

details of the locomotive have been used

and drawn into scale so that the chart is

not only illustrative of the locomotive.

but is an assembled working drawing on

a scale of yi inch to the foot.

In the development of the drawing cer-

tain liberties have been taken in the origi

nal design, but these liberties in no wa.\

invalidate the value of the drawing.

They refer more particularly to the spe-

cialties or locomotive appliances which do

not in all cases represent the standard

practice of the Pennsylvania Railroad.

For example, the valve gear has been

changed from the W'alschaerts to tlie

Baker. This valve gear has been applied

on thousands of locomotives, is now a

recognized standard on many roads, but

was not shown in any of our previous

locomotive charts. The same may be

said of the Ragonnet Power Reversing

Gear, the Duplex Mechanical Stoker, the

Schlacks System of locomotive lubrica-

tion, the various refinements of loco-

motive construction of the Frank-

lin Railway Supply Company, and other

minor specialties which will be found

scattered over the entire engine. The

ftindamental idea in this direction being

to show the latest recognized develop-

ments in locomotive practice, a composite

illustration of some of the devices that

have met with general approval rather

than the standard of any one road. It

may therefore \>e considered as repre-

sentative of the heavy Passenger Pacific

type locomotive as used in America.

In addition to the usual longitudinal

section of the locomotive which has here-

tofore constituted the whole chart as pre-

sented for the other designs, this chart

will include a view of the back head,

interior of the cab and rear view of the

parts beneath the foot plate. This is

something that has never been presented

before, so far as we are aware.

The development of the specialties that

are attached to the back head of a loco-

motive boiler has grown to enormous
proportions during the past few years

until now, there is scarcely a square inch

motive of any class that has. as yet, been

published on one sheet.

It may be added that the reduced illus-

tration as shown gives only a faint im-

pression of the finer details of the chart

which as stated will be over three times

larger than the accompanying photograph

reproduction. We are indebted to many
of the leading manufacturers of locomo-

tive appliances for the use of the detailed

II 1. .KAI'llIC \IKVV OF LOCOMOl I \ I ; - .
i

i
!-

.\ .scale 'lr.iwinti ol this viiw is shown in our new Tacific Tyiic l.ocuniuUve Clwrt. Each of

the various appliancts and appitrtcnanccs are numbered .iiid the names given.

of unoccupied space on the whole surface, drawini^s of tl.e.r products, and in staling

li is probably the diflicully of properly ihat it is in every way the best and most

presenting this that has prevented such complete illustration of its kind hitherto

an illustration as that, which will be pre-
i
uhlished, we arc simply echoing the

sentcd in the chart, from having been

prepared before.

It caunot be claimed, of course, that this

chart is a complete presentation of every

detail of the Pacific locomntive which is

illustrated, but it can be said that it is

the most complete presentation of a loco-

opinion of a number of leading enginecr-

iig experts who have taken pains to

examine the work. The index embracing

the numbering and naming of all of the

[larts, has been thoroughly scrutinized by

a number of mechanical engineers of cx-

I
eriencc in such work and no pains have
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tubes, 3."31 sq. ft.; total, 4.046 sq. ft.;

superheater, 1.720 sq. ft.

Grate area, 69 ft. 3 ins..

Driving Wheel diameter, 80 ins.

Front truck wheels, diameter, 36 ins.

;

rear truck wheels, diameter, 50 ins.

Driving wheel base, 13 ft. 10 ins.; rigid.

13 ft. 10 ins.; total, 36 ft., 2 ins.

Weight—Driving wheels, 201,830 lb.;

front truck wheels, 56,640 lb. ; rear truck

wheels, 52,420 lb. ; total, 308,890 lb.

Valve gear. Baker; mechanical stoker,

Duple.x ; headlight, Pyle Electric; in-

jector. Seller's Xon-Lifting; power re-

verse gear, Ragonnet.

Superheater heating surface is listed at

1J4 times the actual, in accordance with

the practice of the Pennsylvania Rail-

road Co.

Report of Convention of International

Railway General Foremen's Assn.

The fifteenth annual convention of

the General Foremen's Association was

held at the Hotel Sherman, Chicago.

111., in the first week in September.

President L. A. North, presiding. In the

course of his opening address the presi-

dent presented the question of amalga-

mating with the mechanical depart-

ment of the American Railroad Ad-

ministration, and recommended the ail-

visability of revising the by-laws so as

to broaden the scope of the work ot

the General Foremen's Association by

making provision for the adinission oi'

the general foreman of the car depart-

ments. Toward this object and pend-

ing the amalgamation of the associa-

tion with the other branches of the me-

chanical departments of railroads, al-

ready merged in the Administration's

Mechanical Section, temporary com-

mittees were appointed and instructed

to proceed with the necessary action

in the matter. During the convention,

V. R. Hawthorne. Secretary of Section

II r—mechanical department, instructed

the member." in regard to the general

plan of forming the various railroad or-

ganizations into concrete bodies from
which a greater degree of a unity of ac-

tion and a standardization of means
and methods might be confidently ex-

pected.

R. N. Ashton, director of the North-
western region, delivered an able ad-

dress bearing on the future of the me-
chanical department of railroads, and
the urcg<;nt need of a greater degree of

thoroughness on the upkeep and gen-

eral repair of equipment. Much de-

pended on the general foreman to im-

prove conditions which the strenuous

service incidental to the war period

had considerably reduced. The .\dmini-

stration looked to the foreman, and al-

though conditions were not what they

should be. the future was full of hope.

and every encouragement should be

given to meetings like that of the gen-

eral foremen, as they were a source of

inspiration to all interested in the work
in which they were engaged.

R. E. Bell, of the Safety section of

the railroad administration of the

Northwestern region spoke at length
on the growing success of the safety

movement, and the marked advantage
that had been gained by the special

safety campaigns that had been estab-

lished on various roads. Those special

efforts looking towards a greater de-

gree of safety should be e.xtended and
the periods of united effort broadened
until it became a matter of constant
habit among all men in the mechanical

departments, and none were in a bet-

ter position to encourage the laudable

object than the general foremen.

Special reports were presented oil the

subject of auto.genous welding, and it

was gratifying tj observe that a large

President of the Intcrrational General Fore-

men's Association, 1916-19.

number of the members showed a wide
knowledge of the subject. The neces-

sity of pre-heating in the care of gas

welding was generally agreed on, and
much stress was laid on the natural

adaptability of individual young men to

make good operators. All art may be
said to be developed by experience, but

a natural aptitude for such work ex-

hibited itself very frequently and it

should be looked for and encouraged.

Sorre new points were given as to the

advisability, not only of pre-heating

and annealing, but of shrinking bands
around the ends of thin cylinders to

lessen the chance of new cracks de-
veloping in worn cylinders. The costs

of the various kinds of welding brought
out a considerable variation in esti-

mates, which, doubtless a larger ex-

perience will equalize.

Draft gears also received consider-

able attention from a number of the

members, the general opinion being

that the gears did not suffer so much
from organic defects as they did from
a lack of maintenance in the details of

the parts. Some parts of the gear have
the enduring quality, while others are

more readily subject to deterioration.

The same may be said of any other me-
chanical appliance, but it would seem
that the details of draft gears have not

received that close attention to which
they are entitled. A constant and care-

ful inspection should be made at every
available opportunity and much saving

could be effected in this way. A rec-

ommendation was made that draft gears
should be stencilled when applied, and
conditions reported whenever removed,
and that the length, width and height

of gears should be standardized and so
avoid the present complexity of parts

which tends to confusion and disaster.

The following were elected officers:

President, W. T. Gale, machine foreman,
Chica.go & Northwestern, Chicago; First

\'ice-President. J. B. Wright, general

foreman. Hocking Valley, Columbus,
Ohio

; Second \'ice-President, G. H. Lo-
gan, general foreman, Chicago & North-
western. Chicago; Third Vice-President,

N. E. Warner, shop superintendent, New
York Central, Elkhart, Ind.; Fourth
\'ice-President, T. J. Mullin. general
foreman. Lake Erie & Western, Lima,
Ohio; Secretary-Treasurer. W^illiam

Hall, erecting foreman, Chicago &
Northwestern, Winona, Minn.; chair-

man of the executive committee, C. H.
Barnes, general foreman. Belt railway

of Chicago, Chicago.

National Association of Owners of
Railroad Securities.

S. Davies Wartield, president of the

above association, in the course of a state-

ment before the House Interstate Com-
merce Committee, asked that the first con-
sideration of the commission in adjusting

rates shall be the amount of primary re-

turn to the railroads necessary to keep
life in them, which should be a knUwn
factor, and determine this factor as a min-
imum and state it to the commission so

that this at least may be set up primarily

as an essential to the preservation of the

transportation system of the country. The
result would be that the first considera-

tion would be so to adjust rates as to

produce sufficient net railway operating

income to let the great majority of the

railroads live, and as much more as the

public interest may justify; next, to ascer-

tain what is necessary to pay a fair wage
to the employes, and what is essential to

buy equipment and the other things neces-

sary for adequate railroad service which
the public and shippers demand. That
makes the rate. We believe practice

would result in nearly an automatic ar-

rangement in respect to the adjustment of
railroad rates.
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minutes and threw the doors wide open

to all comers. They had few papers and

four full days to discuss them in. There

was no hurry. Plenly of time for even

the most verbose and the attendance

settled itself back lo squeeze the last

thing out of cverj- topic. No one felt

crowded out and alter an all day's ses-

sion of five hours or more on a subject,

it was pretty well threshed out insofar

as that assembly could thresh it. The

method is commended to other of the

minor associations. Either this must be

done, or if a larger number of papers are

to be put upon the program, then a

defmile time limit should be put upon the

discussion of each report, and that the

greatest amount of time should be made

available for discussion the papers should

be read in abstract or by title. At any

rate the method of few papers and a long

time worked successfully with the Travel-

ing Engineers.
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paid in the United Slates. Canada and Mexico.

For other parts of the world, $2.50, or ten

ihillingi. Single copies. 20 cents. Remits by Ex-

press Money Order, Draft, Post OKce Order tr

Registered Letter.

Mailing address can be changed as often as

necessary—always git'e old and new address, and

if you subscribe in a club, slate the name of the

agent.

Please give prompt notice tvhen your paper

fails to reach you regularly.
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Traveling Engineers' Convention.

The meeting of the Traveling Engin-

eers' Association recently held in Chicago

ind as reported in another column, was

a marked success both in attendance and

the quality of the papers presented. There

was a distinctive feature about this meet-

ing that differentiates it from those of

its sister associations. Evidently the

executive committee has decided not to

attempt more than it can accomplish and

has therefore limited the reports and

papers presented. Usually, and espe-

cially in the case of the minor associa-

tions there are a large number of papers

on the program, more than can be suc-

cessfully handled by the methods in

vogue. The result is that those first pre-

sented receive an undue amount of at-

tention which results in the skimping of

the time allowed and the hasty and in-

adequate consideration of those that are

later on the program. The Traveling En-

gineers seem to have recognized the fact

that many of its members wish to discuss

cver>- paper, that some of those, many

are rather prolix and do not always speak

to the point, but, as members of the asso-

ciation, have a right to be heard. So

early in the proceedings they voted down

a proposition to limit all debate to fiv«

Government Red Tape.

We saw a letter the other day written

l)j' a department head in Washington

to a man in the field. .\ letter of cen-

sure, because the man had presumed

to do something out of the routine. It

seems that a certain society interested

in matters upon which the department

was at work held a meeting and this

Kovernment employe with a most un-

warranted initiative had presumed to

take an afternoon oft and address the

meeting, setting forth the work of the

department, and showing the great

amount of good that it was bestowing

on all concerned. It was a good thing

for the government to get this exposi-

tion, as it created a friendly feeling all

around. And so the innocent of un-

speakable initiative reported the matter

to his chief, with the naivette of a child

who expects commendation, but re-

ceived, instead, a letter of censure and

the cold bare statement that the time

lost from government service by that

afternoon's performance would be de-

ducted from his annual vacation allow-

ance.

It is a safe bet that that man will not

step into that trap again, nor will any

other of his pals who hear of it. What's

the use? is a very natural motto for

a government employe to adopt. He
knows that his chance of reaching a

position as a departmental chief is out

of the question on the basis of merit.

That Pull, Preference and Politics are

the great agents of promotion, and

why try anything else. Why not slam

a stamp window shut in the face of a

buyer on the second of closing time?

The government will neither recognize

nor appreciate the extra work. So why
try? What's the ust of doing more
than hold down the job?

The Claims of the Railroad Profes-

sional Engineers.

It is gratifying to observe that consid-

erable progress is being made as a re-

sult of the eflforts by the American As-

sociation of Engineers lo increase the

remuncraiion of the mechanical engineers

employed on railroads. It would seem

as if Ibis large and highly skilled class

of men who may properly be said to hold

responsible official positions have been

overlooked in the desperate scramble for

a larger share of the distribution of the

products of their efforts. It is singular

that the designing and constructing engi-

neer should be outclassed by the mech-

anician. It is another proof of the axiom

ihat the first shall be the last and the last

first. A wise man said that we should

let another blow our trumpet. This may

have been the essence of wisdom three

thousand years ago, when manly modesty

was accounted a virtue, but we live in

changed times, when the last to complain

is generally the first to get left.

The mechanical engineers, however,

have found a voice, and from a report

issued recently by the railroad committee

of the American Association of Engi-

neers we have the entire story of the

negotiations that have been carried on

by the association relative to the increased

salaries of railroad engineers, and which

have been highly successful. The salary

case of the railroad professional engi-

neers was championed for the first time

a year ago, when the association asked the

Wage Board of the Administration for

a hearing at which the claims of these

engineers might be presented. This hear-

ing was finally obtained last March, just

after a conference had been held in Chi-

cago by the association, at which several

hundred engineers adopted schedules of

salaries for various positions which were

underpaid. The hearings resulted in fa-

vorable action by the Wage Board, and

the point was almost reached when the

Board was to issue a wage order placing

new salaries into effect over the entire

country. The movement for higher sala-

ries looked like a complete success, but at

this stage the Administration took the

matter out of the hands of the Wage
Board. The regional directors were in-

structed to make proper adjustment of

salaries in their respective regions. It

then became necessary to conduct inde-

pendent negotiations with each regional

director. This occupied the railroad de-

partment of the association for almost

three months, until finally the tantalizing

situation was relieved by the Northwest-

em Region issuing the first order and

which increases the salaries approximately

up to those which had been recommended

by the .American .Association of Engineers.

Since then the Eastern Region has an-

nounced that the new rates for profes-

sional engineers are ready, and are being

printed for distribution and may be looked
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for during October. The other regions

are expected to be heard from at an early

date, and the result may be taken as an-

other proof that a unity of action is the

only path to pursue looking towards that

element of justice and fair play which

ought to come.

The Channel Tunnel.

Some things will not down and he is

a fairly old man who can remember when

the channel tunnel scheme was not either

actively before the public or hibernating,

awaiting favorable weather for reawaken-

ing and the resumption of normal activi-

ties. Some day it will come and that may

be soon. A few days ago a simple notice

appeared to the effect that a French com-

mission appointed by the minister of

public works had reported in favor of

it and that the British government would

probably appoint a Franco-British com-

mission to conclude the necessary agree-

ment between the two countries for the

construction of the tunnel. From this it

would appear that the reports that were

circulated during the war that English

public opinion had undergone a change

regarding the channel tunnel has a founda-

tion in fact. That the tunnel is needed

and was sorely needed during the past

'our years goes without saying.

The scheme for a tunnel under the Eng-

lish Channel dates back to 1860 when a

memorial was presented to parliament

urging the desirabihty of building the

tunnel. At that time, the scheme was to

a great extent purely visionary because

the tunneling facilities available would

have been quite inadequate for such an

enterprise. But the suggestion lived

even though it might have been in em-

bryo; in 1868 the idea came up again and

a committee was formed to put it into

execution. This committee had a life of

four years and then in 1872, the Channel

Tunnel Co. was incorporated. The ob-

ject of this company was the construction

of the tunnel. It kept its project before

the country in a more or less intermittent

manner for ten years. In the meantime

papers on various features connected with

the work were read before the technical

societies of the country as well as appear-

ing in the technical press. In 1876, for

example, Mr. Morrison read a paper be-

fore the Institute of Civil Engineers in

which he discussed the matter of ventila-

tion very fully and showed how it could

be accomplished. This was the one thing

that seemed to stick in the crop of the

public so far as the engineering features

were concerned. Electric propulsion was

a thing of the unthought-of future and to

ventilate a tunnel twenty miles long that

was to be traversed by steam locomotives

was a task of no mean magnitude.

The years between 1878 and 1882 were

years of some activity in the matter. A
thorough geological survey of the chalk

formations was made, and it was found

that these formations extended from the

English to the French coasts, that they

were sufficiently near the channel bottom

and of sufficient thickness to afford a

constant material for tunneling purposes.

With this information at hand the Chan-

nel Tunneling Co. started work. Their

plans had been elaborated and w^ere pub-

lished in the scientific periodicals of the

world.

The English end of the tunnel was to

have been near Dover and a shaft was

sunk to a depth of about 150 feet which

was well below the channel bottom and

then the heading was started. The plans

called for a tunnel 1314 feet in diameter.

This was driven forward for a short

distance and then the inevitable happened.

.A. banquet was held in this moist and sub-

terraneous place in celebration of the

actual start for France.

Unfortunately the promoters had not

counted all of the elements that enter

into the control of such a project, and one

was public opinion.

It had the support, to be sure, of the

railways and shippers and many engineers

of prominence, but there was the old and

conservative element of the English to be

counted upon, to say nothing of the mili-

tary party that really held the reins in

the matter. Articles appeared in the

Times condemning the scheme as vision-

ary, written for the most pan on a purely

hypothetical basis, but still with an earn-

estness to convince the unthinking man of

their soundness. Take this, as an ex-

ample which is quoted from a two-page

article which appeared in Engineering in

1876 by Baron von Weber.

"Thus, the execution of the channel

tunnel threatens the English railway sys-

tem, which has hitherto been quite freely

developed in a manner most congenial

to the English character and country, with

an invasion of foreign vices and influences

which may certainly bring home some

advantage here or there, but which will

possibly destroy the peculiar stamp of

the English system and certainly cause

many complications and great expense."

Thereupon he proceeded to show how

English exports were greater than her

imports and that therefore, there would

be more English cars wandering over the

uncharted roads of the continent than

could possibly be of foreign cars on the

English roads. Hence, in case of war,

there would be a tremendous loss of

rolling stock. So he concludes with the

statement

:

"The idea of the submarine tunnel is.

therefore, one of those conceptions of

which fancy with high sounding phrases

about international traffic, conquest of the

sea, etc., and the inviting pictures of the

conveyance of enormous masses has

played the principal part. In reality the

project has arisen from the fear of sea-

sickness, and is therefore, literally a sickly

and diseased one imworthy of notice."

Such lucubrations coming from those

high in some sort of circle had their

effect, but the main damper was put on

the scheme by the army.

So, when in 1882, the work had actually

been started, the real bugaboo of the dan-

ger of foreign invasion was raised. If

there is any one thing that the English

have feared more than another, it is

foreign invasion. They had had their

taste of it at the time of the visit of

William the Conqueror and the battle of

Hastings, and what had happened once

might happen again, and why court dis-

aster?

So the army party headed by the Duke

of Cambridge and Lord Wolseley painted

such a picture of imminent danger to the

country before the parliamentary com-

mittee that was considering the matter

that work was stopped and nothing more

done. Why Lord W'olseley, whose posi-

tion was the result of a series of happy

accidents, and the Duke of Cambridge,

whose chief mental qualification was the

accident of his birth, should have been

able to pull the wool over the eyes of a

nation, it is difficult to explain. But they

did, and the whole country stood aghast

at what might happen to them if a chan-

nel tunnel should be built. They were

told that it would require the erection of

a first-class fortress costing from $1,250.-

000 to $7,500,000 and manned by at least

10,000 troops to protect the Dover end

of the tunnel, besides which there would

have to be so many- dangerous safeguards

instituted that no one would be willing

to travel that way. In short the tunnel

would be a standing menace to the

country as a whole and to those individ-

uals who should be rash enough to at-

tempt to travel through it. So the 1882

project came to an end.

We can well recollect how the scare of

•'\asion shook England a few years ago

after the presentation of a rather sensa-

iional play on the boards of a London

tbeatre, and how they congratulated them-

selves at the time that there was no

tunnel.

But experience is a useful guide to

'

those who will follow it, and the experi-

ence of the past four years has apparently

shown the English people that the tunnel

will be a good thing and a fine insurance

against a repetition of what nearly hap-

pened this time and there will probably

be no hysterical opposition to the scheme

from this time on. Of course, with the

present facilities for tunnel work and

with electricity available as a motive

power, many of the physical difficulties

that would have had to be overcome in

1882 have disappeared, and there is noth-

ing from an engineering or operating

standpoint that can cause any hesitation

whatsoever.
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Diagonal Frame Bracing of Freiglit Cars
There arc two methods ol placing

diagonal braces in car framing between

the end sill and the bolster. One is

to run them from the junction of the

end and center sills out to the end of

the bolster and the other to run them
from the corner of the car in to the

junction of the center sills with the

bolster. The two methods are shown
in the line drawings, Figs. 1 and 2,

respectively.

Each has its advocates or each

sill to be ol an approved steel con-

struction with a sectional area of 24

sq. in. Its natural elasticity causes it

to yield under every impact; the

amount of which depends upon the

intensity of the blow, its own rigidity

and the solidity of the supporting base

at the other end, which may range all

the way from nothing with the car

standing alone and free to move to

immobility with its drawbar in contact

with a buffing block.

/V<7. A/9;2.

would not be represented in current

car construction. A brief resume of

the arguments in behalf of each may be

stated as follows:

The use of diagonal braces from the

center out to the end of the bolster

(Fig. 1) relieves the end sill of all

buffing stresses and carries a portion

of these stresses out to the end of tin-

bolster where they are absorbed and

distributed by the bolster and the side

sills and framing of the car.

Diagonal braces from the corner to

the center (Fig. 2) stiffen the corners,

prevent yielding and distortion under

poling stresses, put a portion of the

buffing stress on the end sill, and,

finally, after putting a portion of the

stress on the side sills carry the bal-

ance back to the stiff center sills.

From an examination of a number of

cars that have been damaged by end

blows it would seem that the method

of placing the braces shown in Fig. 1

is much superior to that of Fig. 2.

If an analysis of the distribution of

the shocks to which a car is subjected

be made, the first point to be consid-

ered is the point at which the shocks

are applied. This is at the drawhead.

Those shocks which are applied else-

where are more or less incidental and

accidental. The pulling stresses are

insignificant when compared with the

buffing and will rarely exceed, in all

probability. 200.000 lbs., while the buff-

ing stresses will often run to 450.000

lbs. or more. Now suppose the center

With the diagonal braces located as

in Fig. 1, anj- inward movement of the

end of the center sills is communicated

to the diagonal braces and by them,

less their own resiliency, to the ends

of the bolsters. No stress therefore is

put upon the end sills or the side sills

Suppose now that we consider the

case of a car loaded with coal, wheat
or any other bulk material.

It is well known that in grain ele-

vators only a small portion of the

weight of the grain in the bin is car-

ried on the floor of the same. The
wheat arches and by a heavy pressure

against the walls of the bin produces

so great a frictional resistance that the

major portion of the weight is carried

by these walls. That is to say, the

tendency to a downward movement of

the grain is resisted by the walls.

In the case of a car we have the

identical conditions except that if th«

car is moved the motion is imparted

to the load in a horizontal direction

and if it is a box or hopper car the end
becomes the bottom and the sides the

walls against which the load arche»
and it must be moved through its fric-

tion against those sides rather than by
a pressure exerted by the ends directly

against the load. Hence it follows that,

if the bracing of Fig. 1 be used, any
motion of the center of the end sill is

communicated directly to the sides

and a pressure is applied at a point

where the maximum resistance of the

load to motion is concentrated.

There can be no doubt that a stress

of considerable magnitude must be ap-

plied at that point in order to move the

load. If this stress is carried thither

direct from the drawbar by a stiff diag-

;riKKN m Rt.OW. CENTER SILL AND END
DIAGONALS L'NINJURED.

between the end sill and the bolster

beyond that due to their own inertia

as resisting motion.

Whatever stress is communicated to

the diagonals is carried directly back
to the ends of the bolster.

onal brace the distortion of the framing

will be much less than it would be
were it to be carried in the roundabout

route from the drawbar through the

end sill to the side sill, or back to the

bolster and thence out to the end of
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the latter, for it is evident that a diago-

nal brace running from the corner of

the car in to the center cannot be in-

strumental in taking a stress from the

drawbar to the end of the bolster.

Therefore, the proper delivery of the

necessarj' portion of tlie load at the

the stress acting between the rear follower

stops. It is because of the location of the

impact point near the bolster that the di-

agonal braces of Fig. 2, being under ten-

>iun. should transmit more of the impact

stress than those of Fig. 1.

The one thing for which the brace of

photographs of a car whose end was

badly wrecked by a blow at the end.

The condition of destruction of the end

and end sill is verj- clearly shown by

the photograph of the end. But even

in this picture it will be seen that the

center sHls. side sills and diagonals are

UNINJURED DIAGONAL BRACE IN CAR WITH BROKEN END.

end of the bolster depends upon the

resistance of the bolster and the end

sill to bending, and certainly that can-

not be as efficient as a stiff and straight

strut running from the point of recep-

tion to that of delivery.

However, the point is not conceded by

those who advocate the method of bracing

shown in Fig. 2. It is claimed by them

that the car sides can thus be made to

help in buffing resistance, because the

braces are thus in a position of tension

to resist buffing stresses, while the ar-

rangement of Fig. 1 puts them in com-

pression. This claim is further made that,

owing to the location of the wheels di-

rectly beneath the diagonals, as shown in

Fig. 1, the depth of the braces cannot be

more than 2 ins. or lYz ins. This would

make it of but little value as a com-

pression member. As a matter of fact,

however, there can be 5 ins. or 6 ins.

clearance above the wheel flange. But,

to continue, the advocates of Fig, 2 call

attention to the fact that the buffing shock

is delivered to the rear follower stops at

a point near the bolster. It is, therefore,

necessary to transfer this shock through

the draft sills to the end sill and thence

back through the diagonals to the car

sides at the ends of the bolster. In this

it is probable that so much flexibility

would be developed that the center sills

would really have to take 100 per cent, of

Fig. 2 is thought to be serviceable in the

prevention of frame distortion due to

stresses imposed upon the corner of the

car. These may be caused by a side

swiping blow or a poling of the car. As
for side swiping, it is doubtful if any form

of brace can prevent distortion or de-

struction under this form of treatment,

while poling is a gentle push and is rarely

or never delivered in the form of a blow.

And yet, even here, the repair yard evi-

dence is to the effect that it not only does

rot protect the corner from distortion due

to a side swiping blow, but transmits the

stress to the center sills and, by bending

them, makes straightening necessary,

v.hile if the brace were not there, this

item of repair work would be avoided.

Hence while the brace of Fig. 2 may be

theoretically desirable for the reasons

given, as a matter of fact it is inefficient

in one case and unnecessary in the other.

These are the arguments that may
be raised pro and con for the two
methods of bracing.

Now what does that comprehensive

school of car construction, the repair

yard, tell us?

The accompanying reproductions of

photographs show the effects on end

sills and bracing of heavy blows deliv-

ered against the drawbar and center

line of the car.

Attention is first called to a series of

straight. This is brought out more

clearly in the three supplemental pho-

tographs of these details. They show

each of these three pieces as straight

as when they were new and freshly

put in position, demonstrating that in

this particular case, at least, they were

IMNJURED CENTER SILL OF CAR WITH
ENI> BROKEN BY BLOW.

efficient in holding the framing, of

which they formed a part, in line.

Another photograph of an end sill

was taken as a sample of a number of
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cars in a ri-pair yard that had been

struck heavy blows on the drawbar.

These cars had the diagonal braces

rnnninK in I'rnni the corner to the junc-

tiiiii .! llir .,-iili-r ^ill :iM.I lii.l-lrr. .iinl

stifTeninK the center sills and of assist-

ing in directing bulk material such as

ore or coal to the chutes. The repair

yard has many talcs to tell of the in-

iIVk iriuv 111 llii> lorin di' ccivcr plate.

each had the end sill bent inward at

the center as shown in the photograph.

In short, the stiflf diagonals had so

braced the corners that end sill bent

before ll.ey wciild y^eld and so the

BUCKI.r;U CE.N'TEK SILL WITH .\RC11ED
COVER PLATE.

center sill was obliged to sustain the

full force of the blow, and any move-

ment carried out to the side sills was

at the expense of bending the end sill

and putting a bending stress upon the

bolster. This is a characteristic con-

dition of damaged cars which arc

braced in this way. As far as any pro-

tection to the end sill is concerned,

except for corner blows, the diagonals

might as well not be there as to be

arranged as shown in Fig. 2.

There is another matter of center

sill construction that may be mentioned

in this connection, and that is the use

of an arched upper cover plate. This

form is used for the double purpose of

i.M'.i )N.\I„s I.IKi: l.li,. _\

It apparently fails to stiffen the center

sills between the bolsters and, where

the total sectional area of the center

sill does not have a wide margin of

strength, the arched cover plate seems

to add little to the strength of the sills

when considered as a column.

The accompanying photo.urapli shows

a common form of j-ielding that takes

place with this form of cover plate.

I-Vom the review of repair yard evi-

dence it appears that the plain flat

cover plate suitably riveted in place is

a much better construction.

There is this to be said, however,

that in the o-dinary form of construc-

tion the rivets are spaced so far apart

with the arched cover plate that it does

not form the same integral part of the

center sill that the flat plate does with

the closely spaced rivets that are usu-

ally used with it.

These are matters of, it may be,

minor detail in car construction and

are presented for consideration purely

from the standpoint of repair yard

evidence.

INTERNATIONAL RAILWAY
CONGRESS ASSOCIATION

M. L. W'eisscnbrnch, the gi neral secre-

tary of the International Railway Con-

gress Association at Brussels, Belgium,

has issued a circular announcing that the

association has been reorganized under

the title of the International Railway As-

sociation. It will be remembered that this

association held meetings at five-year in-

tervals, no two having been held in the

same country, except the third and sixth,

which were held in Paris. The seventh

meeting was held in Washington in 1905,

that of 1910 was at Berne, Switzerland,

and that of 1915 was to have been held

in Herlin, but was omitted because of cer-

i^iin international difliculties then in proc-

1 -s of adjustment. The growth of the

:i^sociation was rapid, having risen from
1'' yinernments, 131 railways, 31,070 miles

of track, and 289 delegates present in

1H85, lo 48 governments, -120 railways,

.V^'*,H58 miles of track, and 799 delegates

present at Berne in 1910.

.\fier the return of the Belgian govern-

ment, the association was placed under

se'incsiration, in pursuance of the Belgian

law of November 10, 1918, owing to the

fact that a portion of its assets belonged

t;) the subjects of enemy nations.

The sequestrator having ordered the

dissolution and liquidation of the society,

the railway administrations, members of

the association, belonging to 35 countries

in and outside Europe, decided to transfer

tlieir properly to an association estab-

lished upon exactly the same basis as be-

fore, and entitled the "International Rail-

way -Association." These countries are

:

.Argentina, Belgium and colony, Bolivia,

Brazil, Chili, China, Costa Rica, Cuba,

Denmark, Dominican Republic, Ecuador,

Egypt, France, Algeria, Tunis and colo-

nies, Greece, Haiti, Italy, Japan, Luxem-

burg, Mexico, Xetherlands and colonies,

Nicaragua, Norway, Paraguay, Peru, Port-

ugal and colonics, Rumania, San Salva-

dor, Serbia, Siam, Spain. Sweden, Switz-

erland, United States of .America, and

Uruguay.

The statutes of the original association,

now dissolved, have not been altered. All

that has been done has been to add to

them an article, in the following terms

:

"The Permanent Commission by the

written vote of a three-quarters' majority

of the votes of all its members, decides

the countries included in the association."

.As a first manifestation of the resump-

tion of activity on the part of the asso-

ciation, the executive committee will re-

commence shortly the publication of its

monthly Bulletin.

The permanent commission which will

be convoked at an early date will be

called upon, as a primary duty, to declare

itself on the subject of the place and date

of the ninth session, at which the statutes

in their complete form will be discussed

by tlie plenary assembly with a view to

its approval.

Valuable words and signs of encourage-

ment from all quarters have reached the

executive committee, and the latter has

every reason to hope that the "Interna-

tional Railway .Association" will continue

to pursue with more success than ever the

aim which its predecessor assigned to it-

self: to further the progress of the science

and working of railways.
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Air Brake Department

Locomotive Air Brake Inspection.

.Ccntiiiu^d from page 276, Sept., 1919.)

923. Q.—What should be noticed in

connection with the vent port?

A.—That it is open and of the proper

size.

924. Q.—What is the correct size of

the port?

A.—1/32 inch.

925. Q.—What is the object of this

port?

A.—'To e.Khaust the pressure from the

governor cylinder after the diaphragm

valve was closed.

926. Q.—The result of a stopped up

vent port?

A.—If the packing ring is a good fit,

the pressure remaining bottled up above

the governor piston will not permit the

steam valve to open and promptly start

the compressor.

927. Q.—Has the port any other use?

A.—-Yes. It discharges enough main
reservoir pressure while the governor is

in control of the compressor to avoid the

compressor being shut down for any con-

siderable length of time that would per-

mit an excessive amount of condensation

in the steam cylinders.

928. Q.—Which vent port should be

plugged with the e.xcess pressure and
maximum taps, known as the SF gov-

ernor?

I A.—The excess pressure top while the

other should remain open in the max-
imum top.

929. Q.—Why so?

A.—This will avoid having maximum
tops in stock with the vent ports closed,

unless the SD type of governor is used,

1^ in which the vent ports of one of the

tops must necessarily be plugged.

930. Q.—What is one of the advan-

lat'es on the SG governor in this connec-

.n?

\.—There is but one vent port which

;ids the confusion of sometimes hav-

msr governor tops with both ports open
T possibly with both ports plugged.

'31. Q.—Is it possible to have the

iphragms of a governor too rigid?

A.—Yes. from tightening the spring

X too tighily while there is no air pres-

rc under the diaphragms.

932. Q.—How can this be corrected

after the governor is applied to ihc en-

: :ic?

\.—By slightly slacking off and rc-

htening the spring box after there is

oniiiderable pressure in the main re-

' rvoir.

033. Q.—What is (he eflfect of having
'• diaphragms too rigid?

Questions and Answers

.\.—The governor will not operate on

slight variations in main reservoir pres-

sure.

934. Q.—What other common dis-

order may prevent the governor from
being sufficiently sensitive?

A.—Friction at the ends of the regu-

lating spring.

935. Q.—How is it remedied?

A.—By using a drop of oil on each

end of the spring.

936. Q.—What is the object of the

leakage port in the spring box ?

A.—To prevent any possible leakage

past the diaphragms from accumulating

in the spring box.

937. Q.—What would be the effect of

leakage past the diaphragms that would
Luild up a pressure in the spring box on
account of this port being stopped up?

A.—The air pressure would equalize

above and below the diaphragms, and the

regulating spring would hold the diaph-

ragm valve to its seat and the governor
could not stop the compressor regard-

less of the pressure obtained in the main
reservoir.

938. Q.—What is the object of the

small drilled port through the steam
valve of the governor?

A.—To permit a small amount of steam
to pass to the steam cylinders regardless

as to whether the governor has the com-
pressor shut down for a considerable

period of time.

939. Q.—When is this desirable'

\.—In cold weather.

940. Q.—What is wrong with a gover-

nor that occasionally permits boiler pres-

sure to accumulate in the main reservoir,

or that will not stop the compressor un-

til after it is tapped with a hammer or

wrench and thereafter operates correctly

for some time?

A.—It is generally due lo the regulat-

ing spring catching in the spring box and
holding the diaphragm valve to its seat.

The tapping loosens the spring.

941. Q.—Sometimes this disorder is

noticed but once, that is, after the engine

has had the fire drawn for some time. In

pumping up the pressure when the com-
pres.sor throttle is first opened, the gov-
ernor fails to stop the compressor, and
after tapping it it gives no further

trouble?

A.—This is generally due to a gummy
substance hardein'ng around the dia-

phragm valve and seat. Tapping the gov-
ernor loosens this matter or at least a

portion of if. and thereafter the gover-
nor operates correctly.

942. Q.—What are the ordinary causes

of a governor failing to stop the com-

pressor when tlie desired air pressure

has accumulated?

A.—The regulating nut screwed down
too tight, stoppage in the governor pipe,

excessive governor piston packing ring

leakage, port under diaphragm valve

closed with dirt and waste pipe stopped

up.

943. Q.—How does the closed waste

pipe prevent the operation of the gov-

ernor?

A.—By allov.ing steam at boiler pres-

sure to accumulate under the governor

piston when the governor piston starts

downward.
944. Q.—At what point does steam

pass into the governor cylinder under

the piston?

A.—Between the steam valve steam and

the cylinder body.

945. Q.—What principal defects pre-

vent the governor from permitting the

compressor to start promptly upon a de-

pletion in pressure?

A.—A closed vent port in the neck of

the governor, a leaky diaphragm valve,

buckled diaphragms, diaphragms or dia-

phragm valve too rigid, or packing ring

leakage.

946. Q.—How is diaphragm valve

leakage detected?

A.—^By leakage from the vent port,

after main reservoir pressure has reduced

considerably below the maximum carried.

947. Q.—What is the object of the cut

out cock in the reservoir pipe of the E T
or L T brake equipment?

A.—To cut off the main reservoir pres-

sure from the rest of the system, when
it is desired to remove or repair any of

the equipment in the cab or under the

running board without bleeding all the

air out of the main reservoir.

948. Q.—What should be done before

closing the reservoir cock for the re-

moval of any parts?

A.—The stop cock in the brake pipe un-

der the automatic brake valve should be

closed, and the automatic brake valve

placed in release position.

949. Q.—For what purpose?

A.—To prevent the brake valve rotary

from becoming unseated.

950. Q. How would it become un-

jcaled?

A.—Whcti the reservoir cock is closed

reservoir pipe pressure escapes from the

top of the rotary valve giving brake pipe

pressure an opportunity to unseat it.

951. Q.—What causes the escape of

reservoir pipe pressure?

A.—A vent port in the side of the cut



310 RAILWAY AND LOCOMOTIVE ENGINEERING October. 1919

out cock that opens the reservoir pipe to

the atmosphere when the cock handle is

moved to the closed position.

952. Q.—How does placing the brake

valve in release position prevent the un-

seating of the rotary valve?

A.—By making a direct opening from

the brake pipe to the reservoir pipe.

953. Q.—How would the feed valve be

aiTected through a failure to move the

brake valve to release position before

closing the reservoir cut out cock?

A.—The supply valve might be un-

sealed through the reservoir pressure

suddenly leaving the supply valve bush-

ing.

954. Q.—What would likely result

from these valves becoming unseated un-

der the conditions mentioned?

A.—Dirt or foreign matter lodging on

the valve seats might start them to leak-

ing.

955. Q.—How is this matter handled

when the brake valve cut out, or double

heading cock is located in the reservoir

pipe?

A.—The cock is not turned, but the

brake valve handle is placed in release

position before the main reservoir cut

out cock is closed.

956. Q.—How many pipe connections

has the brake valve cut out cock, when

located in the reservoir pipe?

A.—Three. The reservoir pipe, reser-

voir gage pipe, and the brake valve serv-

ice exhaust pipe.

957. Q.—What additional pipe did the

previous types of cocks have?

A.—A pipe leading from the brake pipe

to the large end of the cock, usually

called balance pipe.

958. Q.—What was it used for?

A.—To assist the spring in the cock

in holding the plug valve to its seat.

{To be continued)

Train Handling.

(Continued from page 278, Sept., 1919.)

975. Q.—Are broken air pipes with

the LT equipment handled the same as

with the ET equipment?

A.— Practically in the same manner but

with a few slight exceptions.

976. Q.—What is one of them?

A.—With a broken control valve sup-

ply pipe, the locomotive and tender brake

can still be applied with the straight

air brake.

977. Q.—And while the train brakes

are being applied with the automatic

valve?

A.—The straight air can be used on the

engine and tender.

978. Q.—How should the leak from

the broken supply valve pipe be stopped?

A.—By closing the cut out cock at one

end and plugging the other.

979. Q.—Why close both ends of the

broken pipe?

A.—To prevent a waste of air if the

brake is applied in emergency or with

a heavy or over reduction in brake pipe

pressure.

980. Q.—Where would this waste be

from?

A.—Out of the brake pipe, through the

quick action cylinder cap and through the

broken supply pipe.

981. Q.—H a distributing valve supply

pipe was then broken off would it not be

uf advantage to plug both ends of the

I'roken pipe, that is, closing the stop

cock in one end and plugging the other?

.•\.—Yes, it would provide a brake for

the engine and tender for emergency ap-

plications of the brake, also one in case

of an over reduction in brake pipe pres-

sure.

982. Q.— In what manner?
A.—By a flow of air from the brake

pipe through the quick action equalizing

cylinder cap into the brake cylinders

when the equalizing valve moves to emer-

gency position.

983. Q.—Are brake valve equalizing

reservoir pipe, gage pipes and governor

pipes if broken with the LT handled

same as with the ET?
A.—Yes.
984. Q.—And with a broken off brake

pipe forward or back of the brake valve

branch on passenger engines?

A.—Yes, they are handled in the same

manner.

985. Q.—What if the brake pipe is

broken off at the automatic brake valve,

or if broken back of the brake valve

branch on a freight engine?

A.—The straight air brake valve will

be used to operate the train brakes.

986. Q.—How will the connection be

made?
A.—Between the brake cylinder hose

rear of engine and the brake pipe hose

front of tender.

987. Q.—What would be the first thing

to be done when the broken off pipe at

the brake valve exhausted the brake pipe

pressure and stopped the train?

.•\.—The automatic brake valve handle

would be placed on lap position to hold

the main reservoir pressure and the

brake on the engine would be released

with the straight air valve in automatic

release position.

988. Q.—And thereafter?

-A.—The stop cocks in the brake cylin-

der pipe leading to the driver brake,

truck brake and other cylinders, except

the one toward the tender cylinder would

be closed.

989. Q.—And then?

A.—The ho?e couplings mentioned

would be hammered together and the

straight air brake valve placed in full

application position, the safety valve ad-

justing nut screwed down and the pres-

sure increased by screwing in on the ad-

justing nut of the reducing valve.

990. How should this be done?

A.—The pressure for the straight air

pipe used as a brake pipe should be ad-

justed with the angle cock at the rear

of the tender closed and the cock opened

afterwards.

991. Q.—.And what should be done

while the brakes are releasing and the

brake system is charging for a brake

test?

A.—The stop cock in the control valve

supply pipe should be closed, and the

union connection on the automatic side

of the double check valve should be

slacked off in order to permit a leak if

air accumulated in the pipe at the auto-

matic side of the check valve.

992. Q.--The object of closing the

supply pipe cock?

A.—To prevent the possibility of main

reservoir pressure coming through the

application portion of the control valve

into the brake cylinder pipe.

993. Q.—And of slacking oflF the union

connection?

A.—To keep this pipe free of air pres-

sure.

994. Q.—What might be the result of

pressure bottling up in the brake cylin-

der pipe?

A.—The double check valve would be

shifted and cut the straight air brake

valve off from the brake pipe.

995. Q.—How would the train brakes

be applied, after these connections have

been made?
A.—By moving the straight air brake

valve to release position.

996. Q.—Exhausting pressure from

where?

A.—The brake cylinder pipe of the en-

gine and the brake pipe of the train.

997. Q.—^.\nd if the check valve should

flip over from pressure built up in the

brake cylinder side of the check valve?

A.—It would prevent the application of

the brake.

998. Q.—And the normal position of

the straight air valve while running along

the road ?

A.—Full application position, admitting

the ma.ximum amount of air from the

main reservoir to the brake pipe.

999. Q.—What controls brake pipe

pressure?

A.—The reucing valve.

1000. Q.—Can this same arrangement

be used if both the reservoir pipe and

feed valve pipe were to be broken off at

the brake valve at the same time?

A.—Y'es. after stopping the main reser-

voir leak.

1001. Q.—On a lone engine, why will

the brake generally apply if the brake

valve handle is moved to release posi-

tion and left there for some little time?

A.—Because the exhaust port of the

equalizing slide valve is closed and any
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air pressure entering the application cyl-

inder applies the brake.

1002. Q.—Where would the air pres-

sure entering the application cylinder be

from ?

A.—Through leakage into the cjlinder

or from movements of the equalizing

slide valve.

1003. Q.—^How would a brake pipe re-

duction necessary to move the equalizing

piston and slide valve occur with the

valve handle in release position?

A.—Through the warning port of the

brake valve and through the relief port

in the neck of the governor.

1004. Q.—And the reduction is caused

through ?

A.—The same depletion of pressure in

the brake system that is necessary to

cause the governor diaphragm valve to

seat and allow the governor to start the

compressor.

1005. Q.—What would be indicated if

the brake did not apply in a short time

after the brake valve was placed in re-

lease position?

.\.—That the governor was more sen-

sitive to permit the compressor to start

than the equalizing portion of the dis-

tributing valve was sensitive in move-
ment

1006. Q.—Ordinarily about what rate

of brake pipe reduction is necessary to

operate a distributing valve in good con-

dition?

A.—About 15 lbs. drop per minute.

1007. Q.—^Vhat is the rate of brake

pipe reduction necessary to produce quick

action?

A.—About 20 lbs. in two and one-half

seconds.

1008. Q.—Does this apply to an en-

gine with the release pipe branch be-

tween the brake valve disconnected?

A.—No. Movements of the equalizing

valve may occur but build up no pres-

sure in the application cylinder, as the

application cylinder will be opened to the

atmosphere each time the equalizing valve

moves to release position.

1009. Q.—What should be done, if

when running along the road, the valv^

handle was placed in service and the

brakes did not apply?

A.—The valve handle would be placed

in emergency position, provided a brake

application was necessary.

1010. Q.—Can the brake be applied in

service with emergency position?

A.—Yes, as explained in connection

with a broken equalizing reservoir pipe.

1011. Q.—^What is generally wrong
when this occurs?

.\.—A small piece of pipe scale lodges

in the preliminary exhaust port bushing.

1012. Q.—Otherwise?
A.—A bad leak has started between

the brake pipe or main reservoir into the

equalizing reservoir.

(To be continued.)

Car Brake Inspection.

(Continued from page 278, Sept., 1919.)

897. Q.—Considering the complete LN
equipment, what would be wrong if the

safety valve of a triple valve started to

pop after a 15 lb. brake pipe reduction?

A.—There would either be a leak in the

brake pipe that continued the reduction,

the safety valve would be out of adjust-

ment, or the by-pass valve would be

leaking.

898. Q.—How could the difference be

distinguished?

A.—By knowing first that the brake

pipe pressure remained stationary after a

light reduction, then that the safety valve

is properly adjusted.

899. Q.—What would then be wrong
if the safety valve continued to pop after

a light reduction?

A.—The by-pass valve would be leak-

ing.

900. Q.—From where to where?

-A.—Pressure from the supplementary

reservoir into the auxiliary, thence into

the brake cylinder increasing the pressure

to the adjustment of the safetj' valve.

901. Q.—How will this defect usually

be indicated when the car is in a train ?

A.—.^fier a light brake pipe reduction

only the safety valve on the triple valve

with the leaky by-pass valve will be pop-

ping.

902. Q.—How can an air gage be used

to determine by-pass valve leakage?

A.—By attaching it to the supplement-

ary reservoir, to note whether this pres-

sure is falling while the brake is applied.

903. Q.—What is the effect of a leaky

by-pass valve?

A.—Slid flat wheels and stuck brakes.

9(M. Q.—^How does the triple valve

fail to release as a result of by-pass leak-

age?

A.—It tends to increase auxiliary re-

servoir pressure at the same rate that

brake pipe pressure is increasing, but be-

fore the triple valve piston is moved to-

ward release position.

905. Q.—And how does it tend to pro-

duce slid flat wheels?

A.—By developing too high a brake

cylinder pressure consistent with light

brake applications.

906. Q.—How is the triple valve cut

out when defective?

A.—By closing the stop cock in the

brake pipe branch and bleeding both aux-

iliary and supplementary reservoir and

leaving the drain cocks open.

907. Q—How is the brake to be bled

off when found to be sticking?

A.—With the auxiliary reservoir drain

cock, closing it promptly as the brake

starts to release.

908. Q.—What if the brake re-applies?

A.—Open the cock a second or third

time if necessary.

909. Q.—What causes the brake to re-

apply ?

A.—It graduates from the inflow from

the supplementary reservoir.

910. Q.—What is done if the yard

plant carries a higher pressure than the

locomotive that is to haul the train?

A.—The supplementary reservoirs are

usually bled to a figure a trifle lower than

the pressure carried on the engine.

911. Q.—With the brake appHed, aux-

iliary and supplementary- reservoir pres-

sures separated, can the brake be released

bly bleeding the supplementary reservoir?

A.—Yes, after the supplementary re-

servoir pressure is nearly exhausted, the

by-pass valve will open the auxiliary to

the supplementary.

912. Q.—'Should the reservoirs ever be

bled to release a brake when an engine

is coupled to the train?

A.—No.
913. Q.—Why not?

A.—Because the engineer is in a posi-

tion to know why the brake does not re-

lease, whether he has insufficient excess

pressure or whether the reservoirs have

been overcharged and should handle the

brake accordingly.

914. Q.—What should be done if he

cannot release a brake?

A.—If it is the only one that cannot be

released from the engine, it should be

cut out or repaired.

915. Q.—Why is it a bad practice to

release a brake with a reservoir drain

cock?

.\.—It gives no assurance that the

brake can be released from the engine,

and bleeding wastes air that must be re-

placed from the locomotive.

916. Q.—.About how many cubic feet

of free air is contained in the reservoirs

of modern cars of LN brake equipment,

at 110 lbs. pressure?

A.—.Anywhere from 80 to 200 cubic

feet per car.

917. Q.—What is the storage space per

car?

A.—From 10 to 20 or more cubic feet.

918. Q.—.Assuming reservoirs of 15-

cubic feet capacity per car, how many
cubic feet of free air will be contained

in a 10 car train charged to 110 lbs.

pressure?

A.—15x8.5 = 127.5x10 = 1275 cubic

feet of free air.

919. Q.—-And the storage space is

equal to that of about how many 8 in.

freight car equipments?

A.—.About 100 cars.

920. Q.—.And the number of cubic feet

of free air contained, 110 lbs. pressure on

the 10 passenger cars and 70 in the

freight cars?

A.—The number of cubic feet of free

air stored in the passenger train is equal

to that stored in about 170 freight cars

of 8 in. equipment.

921. Q.—About how long would it

take an 11 in. pump to charge a train of

10 of such cars of LN equipment to 110

lbs. pressure?
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A.—About 30 minutes.

922. Q.—Or a cross compound com-

pressor ?

A.—Very nearly IS minutes.

923. Q.—What does this indicate in

connection with the "bleeding off" of the

brake?

A.—That more compressed air can be

wasted from the supplementary reser-

voir drain cocks in ten seconds time than

can be replaced by the compressor in

ten minutes time.

924. Q.—What could be wrong with a

triple valve if the safety valve was found

to be "popping" while the brake is re-

leased with no air pressure in the brake

cylinder?

A.—It would be due to a very gummy
condition of the graduating valve on its

seat, and after a light brake pipe reduc-

tion a release has caused the slide valve

to be moved with the graduating valve

left open.

925. Q.—Or in other words?

A.—The graduating valve offers more

resistance to movement than the main

slide valve, or the momentary small dif-

ference between brake pipe and auxiliary

reservoir pressure.

926. Q.—If it is desired to release the

brake after an engine is cut off from the

car, how should it be dene?

A.—By bleeding the air pressure out

of both reservoirs.

927. Q.—What sizes of triple valves

arc used with the different sized brake

cylinders?

A.—The L-l-B with 8 and 10 inch cyl-

inders, the L-2-A with 12 and 14 inch,

and the L-3 with 16 and 18 inch cylin-

ders.

928. Q.—Has the same thing that has

been said concerning cleaning and lubri-

cating triple valves any application to

type L valves?

A.—Yes, the only difference is that

with the L triple valves, additional tests

are made for the quick service, gradu-

ated release, by-pass and safety valve fea-

tures.

929. Q.—When a triple valve is being

tested on a car, how much of a brake

pipe reduction should cause it to apply?

A.—I'rom 4 to S lbs.

930. Q.—How mtich of an increase in

brake pipe pressure should cause an L
triple valve to move to release position?

A.—From 2 to 3 lbs., made at a slow

rate of increase, and if as much as 4 lbs.

differential is required the valve should

be removed or should receive attention.

931. Q.—When making the release

test with a slow rise in pressure, the

triple valve usually reapplies, why is

this?

A.—Trom the supplementary reservoir

pressure flowing into the auxiliary when
the valve moves to release position, grad-

uating the brake cylinder pressure.

(Tn he continued)

Critical Comments and Snap Shots

By the Wanderer

A story is told of the late George

Westinghouse that once, while lunch-

ing with the officers of his several

companies, he leaned back in his chair

and said: "I tell you what, gentlemen,

I have lots of fun doing business." I

often think of the story as I talk to

railway officers and hear the tales of

their experiences under present condi-

tions and wonder if there is one in this

whole broad land that has any fun, to

say nothing of lots of it, in doing

business.

Red tape and suppression of initia-

tive seems to be the order of the day

and few there be who escape there-

from. I heard a tale the other day that

is quite characteristic. There was a

death in the family of a wealthy man

and the interment was to take place

about 60 miles from the place of de-

cease. The man went to the general

manager of the railroad and asked for

a private coach to be placed on a cer-

tain train to carry the family so that

they might be free from intrusion. Un-

der ordinary circumstances the general

manager would have ordered the car

put upon the train, the family would

have occupied it, the man would have

paid the bill, the railroad would have

made a profit and that would have been

the end of it. But now? Oh. nn! The

general manager was not authorized to

general manage outside the routine of

service; so he referred it to one above,

and the one above asked the rcpional

director, and the regional director, or his

chief clerk did not quite understand the

situation, and after the exchange of five

telegrams in each direction, with an eye

on the possible disapproval in Washing-

ton, it was considered safer to refuse the

request. But, there being no real reason

for the refusal, the long distance telephone

was put into requisition and then after

more delay the request was granted.

Now let's estimate a little. Suppose

the general manager to have been get-

ting $12,000, and the man above and

regional director not more than $15,000.

Under the old regime the general

manager would have settled the whole

business in five minutes at a time cost

of approximately 40 cents. As it was

we cannot estimate on less than an

hour's service for each of the three

high officials involved, costing about

$18 for the three as against 40 cents for

the old regime, or an increase of 45

times. Small wonder there is a deficit

in railroad finance if this is a sample

of present day efficiency. Note that no

increase in cost because of clerical

inefficiency is noted. And yet, govern-

ment ownership is advocated.

A few weeks ago a railroad journal

commented on the fact that a certain

man who had risen high in railway

officialdom had seen fit to suddenly re-

sign and betake himself to a private

enterprise. It made no surmise as to

the reason for this, but remarked upon

it as a matter of passing strangeness

that such an one, with a brilliant career

before him that had been earned by

hard labor, should cast it aside with

such seeming carelessness as though his

past life and efforts had been of no

moment to him at all. I wonder, and

still the wonder grows, whether red

tape and suppression may not have

been factors and controlling factors in

that resignation. Men of initiative who
have been in the habit of acting on it

and getting results, rather chafe at

being relegated to an office boy's posi-

tion, especially when their ultimate

superiors apparently know so little

about the business.

.And now that we are wondering, let

us wonder a little more and try to

imagine what would happen to a Tom
Scott or .Andrew Carnegie who should

presume to cut up such didos, under

present conditions, as those youngsters

executed in earlier days on the Penn-

sylvania. The story goes that when

Scott was a station agent up in the

mountains a wreck occurred nearby.

Scott telegraphed the details to head-

quarters and as he listened to orders

going to and fro on the wires for the

clearing of the tracks he heard esti-

mates of twenty-four hours to do the

work with corresponding wailing at the

unconscionable delay. So he decided

to take matters into his own hands, and

an hour later telegraphed that the track

was clear.

And so .Andrew Carnegie, a teleg-

rapher under Scott, assumed the re-

sponsibility of issuing orders on his

own responsibility in the case of a

wreck and pulled it through. Of course.

Scott, with recollections of the burned

wreck and a few other personal per-

formances, could hardly censure the

young telesrapher. I believe Carnegie,

in after life, became somewhat promi-

nent in the iron industry.

So the old regime did not tend to

completely break a man's initiative.
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Electrical Department
Electric Locomotive Operation—The

Care and Repair of Commutators

During the past few years the steam

locomotive has been inoditied and changed

so that the design has advanced and has

been perfected, due to the introduction

of economizers, superheaters, etc. The

electric locomotive has more than kept

pace with the rapid advance of the steam

locomotive, however, and today we have

single electric locomotives designed with

axle loads of 65,000 lbs. and with continu-

ous capacity ratings of 4,000 and more

horsepower.

Let us get a general perspective view

of the application of the electric loco-

motive to railroad work, and what ad-

vantages are gained by its use.

Electrification of steam railroads was

progressing slowly before the war so that

there were something like 3,000 miles

operating electrically. But materials have

greatly increased in cost, and it has been

difficult to obtain labor except for mili-

tary purposes, so that nearly all new
construction work has stopped. Never-

theless, the war conditions resulting in

heavy traffic congestion, and the very se-

vere winters we have experienced, com-

bined to show clearly the great advant-

ages of electrification. During the sever-

est winter, when the steam traffic was

paralyzed the electric lines showed prac-

tically no disturbance.

The electric locomotive was first ap-

plied to terminal service. It was not a

question of economies but a question of

eliminating the steam power causing nuis-

ance and discomfort to the passengers.

While at first the benefits were not ap-

preciated, it was not long before the

many advantages of electric operation

were realized, and now there is no other

consideration for terminal operation.

Tunnels usually form the throat of rail-

road systems. Delays arc necessarily in-

curred while waiting for the smoke to

clear so that the signals can be clearly

seen. Obviously there are very disagree-

able features as regards passenger traffic,

in addition t;) the danger of operation

and delays. These difficulties have long

been recognized by the steam railroad offi-

cials. Take, for instance, the Hoosic
Ttmnel of the Boston & Maine, built in

1875. The traffic of this road was great-

ly handicapped until its electrification.

The tunnel was the "limited section of

the division." llndor steam operation the

entire tunnel was a block five miles long,

and no train was permitted to enter while

a passenger train was passing through.

With the change to electric service, the

maintenance costs were greatly reduced.

The old troubles have all disappeared,

such as brickwork being shattered by en-

gine exhaust, telephone and signal lines

being corroded by acid gases, and bad

failures caused by condensing steam.

Formerly track gangs could only do ap-

proximately two hours of effective work

out of a day's shift, whereas now the

work can be carried out with safety and

despatch.

The officials of the Grand Trunk Rail-

way were among the first to realize the

advantages of electrification for tunnel

operation. They inaugurated electric

service on the tunnel in 1908. The grades,

approaches and inclines are 2 per cent, so

that high tractive effort is required to

operate the freight trains. Special anthra-

cite coal burning locomotives were re-

quired prior to electrification, to reduce

the smoke to a minimum. The maximum
tractive effort of the steam locomotives

limited the weight to about 760 tons and

the speed up the grades was very slow.

Electrification not only eliminated the

smoke and gases but increased the capac-

ity of the tunnel about 100 per cent.

Freight haulage over heavy mountain

grades has recently been added to the

duty of the electric locomotive. The
railroads derive practically 70 per cent

of the total revenue from the transpor-

tation of freight and economies gained in

this service have a large bearing on the

total net revenue.

Greater operating economies have been

obtained by the use of electric switch

locomotives than in any other class of ser-

vice. Only one half the number of elec-

tric locomotives are required, and the sav-

ing coal as determined by actual test

runs is 66 per cent of the amount used

by the steam engines. Standby losses are

eliminated; full capacity power is avail-

able in freezing weather, and moreover,

the electric switcher is available for ser-

vice at all times.

The electric locomotive has demon-
strated two things conclusively, namely:

first, complete reliability under all condi-

tions of service, and second, its low main-

tenance cost as compared with the steam

locomotive. Approximately one-half of

the costs of repairs of the steam loco-

motive is expended on the boilers, so

that the maintenance of electric locomo-
tives will average about 65% of the

steam locomotive of equal weight.

In general the electric locomotive has

characteristics which are especially ad-

vantageous to railroad operation namely:

1. Increase in track capacity in certain

instances by 100%. Increased schedule

speed results as stops for coal and water

are eliminated.

2. Two or more units can be coupled

together and operated by a single crew

so that the locomotive has flexibility.

3. The electric locomotive can be oper-

ated equally well in either direction on

account of the symmetrical wheel ar-

rangement.

4. The steam locomotive spends only

30% to 40% of the total hours on the

road. The electric locomotive is avail-

able for service over 90% of each 24

hours on account of no boiler or grate

to clean ; no water to take or no fire to

light or bank. Moreover, greater miU-

ages can be made between "stoppings."

5. The operation of the electric loco-

motive is very simple. All of the elec-

trical apparatus is so arranged that by

the movement of small handles the power

is connected to the motors and the loco-

motive is brought up to speed.

6. It has the ability to maintain a rated

speed and tonnage capacity irrespective

of cold weather. The excessive radiation

of heat is not disastrous as with the

steam locomotive but it is of benefit, as

more power can be passed through the

motors without over-heating, resulting in

an increase of horsepower.

7. The electric locomotive is operated

from the head end where the engineer's

vision is unobstructed and the best pos-

sible view of the track is obtained.

Electrical machinery can be designed

more exactly to meet given conditions

than any other class. Look at the relia-

bility and freedom from failure of the

electrified service in and about the city

of New York. The two greatest rail-

road systems of the world have electrified

terminals here, and the train service on

both is far less subject to interruptions

and delays since operated by electricity

than under the best results ever obtained

by steam.

There is no longer a question of whe-

ther electricity can do the work of broad-

ening, extending and improving the very

admirable performance of the modern
steam locomotive. This has been amply
demonstrated.

The trend is towards electrification not

alone due to the many inherent advan-

tages of the electric locomotives, but to

other important reasons.
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Electrification will increase the capa- Care and Repair of Commutators. left will guide the saw and make the woik

city of existing tracks and terminals—it There are many electric machines hav- much easier.

will decrease the consumption of fuel—it ing commutators and it is very necessary Where commutation trouble is frequent,

will conserve labor. that same received proper care. Follow- it is good practice to use a V-shaped

Railroads must not become congested— ing is a brief description as to the care hand tool to round the edges of the

they must always have a certain margin and repair of commutators. In order that under-cut grooves between bars to abo'U

in which to expand and grow. Conges- the remarks will be understood two cuts 1/32-inch radius. This can be done with

are used, which show the construction.

The band over the front V-ring of a

commutator should be wiped off every

month. After cleaning, painting with an

air drying varnish makes cleaning easier

tion generally is only at some particular

section such as a tunnel or grade and

the remedy must be applied at this point.

Of course, the congestion can be relieved

by adding more tracks ; the grade could

the motors in the car. All particles of

mica, copper, or dirt should be removed

from the grooves after undercutting.

A thin drift, driven in the top of the

slot in the neck toward the shaft between

be cut down and curves straightened or

a new right-of-way constructed, or heav-

next time,

advisable.

Painting every six months is

FIG. 1—DETAILS OF COMMUTATOR PARTS.

B—insulating busbins or sleeve; C—rear mica V-ringA—Metal boshing

per and mica segments; E—mica strip or segment;

front mica V'-ring: H—metal \'-i

D—assembled

copper segment or bar; G

—

I—ring nut.

ier trains could be handled. It is very

obvious that to carry out the first three

methods would be very expensive and it

is generally found that the maximum
size of steam engines are already being

used. Electrification is the answer.

Take for instance the Norfolk & Western

Railway. Congestion had been reached

at the Elkhorn grade and tunnel. Three

of the heaviest Mallets could only push

and haul one of the coal trains over this

section at 7 miles an hour. Electric loco-

motives were purchased and now the

same weight trains are hauled over the

same section at 14 miles an hour, doubl-

ing the capacity of the entire system.

As another example the P. R. R. ter-

minal at Philadelphia was electrified.

This station, one of the very busiest, had

become very congested on account of

train movements. No tracks could be

added but the present tracks could be

electrified—which was done.

Fuel is saved by electrification and

where water power is available, as in

the west, the economies are great. Our

railroads are consuming 150 million tons

of coal every year—nearly one-quarter

of the entire production. The Chicago,

Milwaukee & St. Paul Railway, operating

440 miles of road, saves 500,000 tons of

coal and 250.000 barrels of fuel oil a

maintenance. Labor is an important fac-

year.

The electric locomotive can haul larger

trains at higher speeds so that a given

number of men can handle a larger vol-

ume of traffic. Less labor is required for

tor and anything that conserves man

power ii\creases national prosperity.

Flat spots, high or low bars, ridges,

burned spots, etc., should be smoothed

up. Where these are not bad, the motor

need not be removed from the car. A
tool can be made by mounting a block

of wood on a stick, one face of the block

being cut to the radius of the commuta-

Clean

the side of the commutator neck and the

top filling piece, will loosen the filling

piece so that it may be forced out by a

gouge. Similarly, windings may be taken

out of the first bar. With one set of

leads removed there is enough space left

to bend one side of the next neck, thus.

permitting the removal of the leads by

means of the gouge. This can be done

without heating the soldered joints.

Where a small number of bars are to

be replaced it is not necessary to remove

all the leads from the armature neck or

take the commutator from the shaft.

Stand the armature on end, commutator

up. Mark each separate piece so that it

may be put back in its old position. After

removing the ring nut or bolts, take out

the metal V-ring and mica V-ring. If

the bars are tight, tapping with a wooden
or rawhide mallet will loosen them. The
new bar must be filed to the shape and

thickness of the one which it replaces to

prevent the new bar or the old bars next

to it becoming loose. Clean out the space

FIG SECTION .^L VIEW OF COMMUTATOR.

tor and lined with sand paper or stone.

As the car is run by the other motors,

this tool, held against the commutator,
will smooth the rough spots.

The armature should be removed from
the car and placed in a lathe for

turning the commutator, if its face is

very rough. Holes left by defective mica
or pits in the side of bars can be filled

witTi commutator cement supplied by

dealers.

The commutator should be re-undercut

before it is worn flush, since the groove

where new bars fit and tap tbem in with

a soft mallet.

Detached parts of the commutator must

be kept clean and dry. When the parts

are ready for rebuilding, sand paper the

mica V-ring. Clean the metal V-ring and

the V in the commutator bars, and paint

the V in the bars with shellac. The shel-

lac and brush must be absolutely free

from all dirt or moisture. After putting

the mica V-ring and the metal V-ring

back in their original positions, the ring

nut or bolts are drawn up fairly tight
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Painting the threads of the ring nut

or bolts with very thin white lead will

make it easier to remove these parts next

time. The commutator should now be

heated to 110 degrees C. in an oven where

the air is dr\' and the ring nut or the

bolts drawn up tight while the commuta-

tor is hot. The commutator should then

be turned in a lathe.

Test after these repairs should be 110

volts alternating current between com-

mutator bars and 1000 volts alternating

current to ground.

When it is necessary to replace the

rear mica V-ring, a number of segments,

or a complete set of segments, it is ad-

visable to remove the commutator from

the shaft. The method of taking down

and rebuilding is the same as before de-

scribed, being careful to heat the com-

mutator thoroughly to soften up the new

mica parts, so the ring or bolts can be

drawn up tight. To this end when the

commutator is assembled it should be put

in an oven and heated to a temperature

of 125 to 140 degrees C. While at this

temperature the commutator is placed in

a press, using a pressure of 20 to 25

tons for a 50 h.p. motor, and the ring

nut is drawn up tight while under press-

ure.

Complete sets of segments are shipped,

temporarily banded together, with the

mica and copper segments in their proper

position. The complete set should be

assembled in the commutator as a unit

and the temporary band should be re-

moved just before the commutator is

finally tightened.

Test after these repairs should be 300

volts alternating current between com-

mutator bars and 2000 volts alternating

current to ground.

Annual Convention of the American
Railway Tool Foremen's Association.

The ninth annual convention of the

above association was held at Chicago,

111., in the last week in August. Presi-

dent C. A. Shafer occupied the chair and

briefly reviewed the work that had been

done by the association during the pre-

ceding two years in which no convention

had been held, but two annual volumes

had been issued showing that the com-

mittees had been active. An address of

welcome was made by Grover Niemeyer,

assistant state's attorney of Cook County.

W. E. Dunham, assistant to the general

superintendent of motive power of the

Chicago & Northwestern, also addressed

the convention, and dwelt strongly on the

importance of the tool maker's work in

maintaining efficiency on the entire me-

chanical departments of the railroads.

R. D. Fletcher, secretary and treasurer,

reported that 29 new members had been

added to the roll, and a cash balance of

$348,70 was in the treasury.

E. J. McKernan presented a report on

the subject of ".Standard Devices Used

on the Santa Fe." The paper was par-

ticularly interesting in view of the fact

that it showed that many clever devices

are being made of scrap material. A. M.

Roberts reported on "The Standardiza-

tion of Reamers for Locomotive Frame

Work," and urged a closer cooperation

between tool foremen and blacksmith

foremen. G. W. Smith, of the Chesa-

peake & Ohio, presented papers on

"Progress of the Association," and "Re-

claiming Hancock Injectors." The former

i.howed a continued gratifying growth of

the work of the association, and the lat-

ter contained useful hints on the reclaim-

ing of threads in pipe lines. J. C. Bevelle,

of the El Paso & Northwestern, reported

ably on "Jigs and Special Devices." J. J.

Sheehan presented papers on "Device foi

Drilling Holes and Facing Front Flue

Sheet for Steam Pipe Joint," and "Making

Grease Cellars." J. H. Fuhrman reported

on "Steel Forgings," and a second paper

on "Valve Seat Reamers." W. H. Eise-

man. of the .American Steel Treaters' So-

ciety, delivered an interesting address on

the "History of Steel Treating." Henry

Otto presented papers on "Heat Treating

in a Railway Shop," and "Women in Rail-

way Shops." J. B. Hasty reported on

"Shop Kinks," 'and in the course of the

discussion that followed it was generally

admitted that high speed tool steel is not

sufficiently flexible for use in making stay-

bolt taps.

The subject of "Women in Railway

Shops" will be brought up for discussion

at the next convention in 1920. Other

topics selected and special committees to

report thereon at the next convention in-

clude : "New Jigs and Devices for Loco-

motives and Car Shops," J. J. Sheehan,

chairman; C. L. Watson, J. J. Sumner,

Thomas Bell, J. P. Otten. "Standardiza-

tion Taper Threads and Squares on Taps

for Washout Plugs," E. J. McKernan,

chairman; W. Perkins, J. D. Barnes, W.

Wood. J. N. Meek. "Heat Treatment of

Steel," C. A. Shafer, chairman; Henry

Otto, W. J. Hynes, F. C. Courson, P.

Renfrew. "Power Pinches and Dies,"

Charles Helm, chairman; J. E. Foley, S.

F. White, H. Case. "Checking Out

Tools," J. B. Hasty, chairman; C. E.

Fisher, H. E. Muir, George Tothill.

The following were elected officers:

President. J. C. Reville, EI Paso & North-

western, El Paso, Tex.; vice-presidents,

J. B. Hasty, Santa Fe, San Bernardino,

Cal.; George W. Smith. Chesapeake &
Ohio, Huntington, W. Va., and Charles

Helm, Chicago, Milwaukee & St. Paul,

Milwaukee, Wis.; secretary and treas-

urer, R. D. Fletcher, 1145 Marquette Road,

Chicago, III. Executive committee—B.

Hcndrickson, chairman; A. Sterner, W.

J, Hynes, J. B. McFarland, and C. C.

f'liyper.

On motion, Chicago was again chosen

as the meeting place of the next con-

vention.

The Allen Slide Valve.

Among the multiplex changes and im-

provements in slide valves it is not sur-

prising that some of them are not as

prominently commented on as they might

be. Among these the Allen slide valve

is not now much heard of. As shown

in the accompanying illustration its main

feature is in the fact that it is a patent

valve, which has the supplementary port

above the exhaust arch, and was designed

to overcome the defects of the plain slide

valve. With the plain slide valve it was

claimed by some authorities that it was

impossible to secure a full boiler or steam

chest pressure. Hence the Allen valve

was designed to give a larger steam ad-

mission, and for a part of the valve travel

the area of steam opening to the cylinder

is actually doubled.

The valve is practically of no advant-

age in starting. It is at high speeds when

the engine is worked at a short cut-off

that the chief advantage is claimed from

the Allen valve. This is due to the more

rapid admission of steam into the cylinder,

thus enabling the engine to develop more

THE .JiLLEN SLIDE VALVE.

power. There is one feature in the use

of the Allen valve that is undesirable, and

that is the fact that when the engine is

running at short cut-offs there is about

double the port area for admission of

steam than that of exhaust, because the

auxiliary port is used only for admission.

There has always been considerable doubt

as to the value of the Allen valve, but

in many cases where it has not been ap-

proved of, the proper adjustment and

method of applying has been more or less

at fault.

In order to secure the best results

from the use of the Allen valve its ports

and bridges should exceed the full travel

of the valve by at least % inch. Further-

more, the full advantage of the valve is

not obtained if it is given as much lead

as a plain slide valve. With a very long

port an engine must be given less than

with a short port, and with the Allen

port the lead must be still further re-

duced—about half that of the plain slide

valves. The Allen valve should also be

given enough exhaust clearance to give

a proper exhaust period, due to the fart,

as already stated—that at short cut-offs

there is double the port area for ad-

mission than there is for the exhaust, and

without sufficient exhaust clearance the

compression is apt to be excessive.
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Systems of Electric Welding
By J. F, Springer

October, 1919

The use of the electric current in the

generation of the heat necessary for

a union of inetaUic parts has now been
developed to a point where there are

several successful systems. Localiza-

tion of heat is the thing sought for and
attained. That is to say, any systems
of welding must be able to develop a

high heat in a restricted space. Such
heat may or may not be used to melt
new metal and add it to the work. Arc
welding is an example of the former
spot welding, of the latter.

ARC WELDING.

In the ordinary electric arc light, the

arc itself is formed by the passage of

the electric current across the gap be-

tween electrodes. This gap contains,

presumably, nothing but air and car-

bon. It is really a part of the circuit.

The heat comes from the resistance to

the passage of the current. The arc,

once produced, is maintained, and the

light produced is due, no doubt, to the

incandescence of minute particles of

carbon. In certain electric furnaces,

one or more arcs are produced in anl
on the work. Great heat is produced
as the current flows from one electrode

to the work, from one piece of work
to another, and from the work to an-

other electrode. Whatever the gap con-

tain, they are extraordinarily poor con-

ductors of electricity, and so set up
strong resistance to the passage of the

current. The heat is consumed in melt-
ing the metal. With arc welding, the

surrounding conditions essential to the

procedure are much the same as in

these examples of the use of the arc.

The work becomes, in effect, one of

the electrodes. The other in the shape
of a long rod, is held so that between
the work and it there will be an arc.

Naturally, one prepares the edges of
the work so as to utilize the heat thus
localized. That is, for example, one
bevels the two edges and places them
together in such a way as to provide
a V-shaped groove. The arc is first

formed, say, at the bottom of this

groove. The object in view now is to
use the heat in fusing the side faces of

the groove and metal from the elec-

trode. This is to be done in such a
way as to fill the groove with metal
from the electrode but at the same time
have this new material more or less

mingled with molten metal from the
work. This mingling will naturally take
place mostly on the faces of the groove.
The object in mingling is to produce
an actual union between old and new
metal.

The current used in electric welding
may be either direct or alternating. In
general, the direct current is preferred.

When alternating current is conveni-
ently available, it may often be used
as it is, but with the voltage reduced.
Or, the conditions may be such as to

make it, on the whole, advisable to

transform the current into direct.

r/a / f^/G.x.

IIG. 1—THE ELECTRIC ARC KETVVEEN
TWO C.\R[!0\S. FIG. 2 — ELECTRIC
AlU BETWEE.N' CARBON" AND THE
WORK. ARC I'LOWS FROM

WORK TO CARBON.

When such transformation is to be ef-

fected, it will perhaps seem best to use
a motor generating set. Naturally, trans-

formation means loss ; so that one would
not elect to transform, unless there is

.some pretty powerful reason to do so.

The voltage used, if the current is

direct, may run from 12 to IS volts; if

the current is alternating, from 20 to

30.

SPOT WELDING.

In spot welding, no additional ma-
terial is employed. .A customary appli-

^/S J. //« *.

FIG. 3—ELECTRIC ARC METAL ELEC-
TRODE AND METAL WORK. ARC
FLOWS FROM METAL TO WORK.
FIG. 4—WORK UNDER PRESSURE
BETWEEN TWO METAL ELEC-
TRODES. SFOT WELDING.

cation of this method is to the welding
of metal plates. There is no trouble
at all in welding plates up to ^ inch
thick. There is experimental reason to
believe, however, that plates as thick

as 1 inch may be successfully welded
under this system.

Spot welding is not unlike the kind
of welding done by the blacksmith on
his anvil. He heats the surfaces to be
welded to a pretty high heat, say 1,900

or 2,000 degs. Fahr., and then forces
them together by the use of a hammer
or sledge In electric spot welding,
the electric current is employed to heat
to a high temperature two ovelapping
plates at a given spot where the plates
are already under a heavy pressure that

is tending to force them together. In
a way, the blacksmith's procedure is re-

versed. The pressure,—which is the

thing analogous to the force exerted
by the sledge.— is operative before the

heating is consummated.
More particularly, the two plates are

pressed together by hydraulic or air

pressure or some equivalent. .An elec-

trode on the upper side in full contact
with a restricted area,—a spot,—cor-

responds to another electrode under-
neath which also corresponds to a spot
of contact. Naturally, the current,

when passed through the plates from
one electrode to the other will follow
the direct and shortest path. Alternat-
ing current is here used. Affairs are
so managed that the current will meet
high resistance in following this, the
best available path, and this resistance
heats the metal in that path. The com-
bined effect of the pressure and the
heat, this combination being realized be-

tween the spots of electrode contact,
is to unite the surfaces at a region or
spot lying between the electrodes.
The spot welding system is in par-

ticular competition with riveting. It is,

perhaps, slower in operation than rivet-

ing alone. But. riveting generally re-

quires one or two preliminary opera-
tions. With the spot welding systems.
it will at times be possible to eliminate
most if not all work of a preparatory
character.

WELDI.NT, WITH COVERED ELECTRODES.

In the use of arc welding with ordi-
nary metal rod or with a carbon elec-
trode, trouble is sometimes experienced
from the oxidation of metal in the weld.
The heals are high and the atmosphere
with its 20 per cent, content of free
oxygen is always at hand. The com-
bined effect, whenever it is realized, is

oxidation of the metal. The presence
of oxidized particles in the mass of the
weld undoubtedly reduce its strength
both in tension and in compression.
The covered electrode is claimed to be
a corrective of oxidation difficulties.
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The covered electrode, in a represen-

tative case, consists in part of a metal-

lic rod constituting the true electrode

but forming only a core of the actual

whole. Blue asbestos yarn is wrapped

round to form a fusible covering. This

yarn is understood to be a ferrous sili-

cate. The fusing temperature is more

or less controlled by using coating ma-

terial on the yarn of the proper char-

acter. Sodium silicate or aluminum sili-

cate is a suitable material. The as-

bestos yarn may have wrapped with it

a fine aluminum wire.

When in use. the covered electrode i<:

first applied to the work while the for-

mer is held vertical. An arc is formed.

The electrode is then made to take an

inclined position, but while this move-

ment is going on the contact with the

work is continually maintained. An in-

clination will be reached where the arc

will cease to exist. But the current will

still flow. The covering of the core is

understood to be a non-conductor

while solid, but a fair conductor when
molten. A slag forms in the weld and

presumably floats on it. The aluminum

present in the form of a thin wire will

readily melt, its temperature of fusion

being about red heat : and as this metal

has a great affinity for oxygen, it will

tend to combine with any oxygen in

the neighborhood. Likewise, the fer-

rous silicate acts as a deoxidizer when
fusing.

Either alternating or direct current

may be used. The voltage required may
be 100 or 110 volts. A single operator

may handle an electrode carrying a

current having an amperage up to

about 200. A covered electrode is also

used in the alternating-current, short-

arc system.

THE ORIGINAL SYSTEM.

Electric welding appears originally

to have come into existence in a form

differing from that of the arc process.

.\t any rate, the system as described

by the company which bears the name
of the original inventor resembles

more the procedure now known as spot

welding, seeming indeed to include a

form of spot welding as part of itself.

The metal parts to be united are put

into contact in the proper position and

a heavy current at low voltage is passed

through. At the region of contact, the

current meets with high resistance, and

in consequence generates heat. The
heat is concentrated, however, to the

immediate vicinity of the contact and

is highest at the surfaces of contact.

When these have reached a welding

temperature, pressure is applied so as

to force the surfaces together, where-

upon the current is turned off. The
result is a blacksmith's weld, accom-

plished by steady pressure instead of

by the sudden blows of a sledge.

REMARKS ON THE TWO VARIETIES OF ARC

WELDING.

Arc welding may be divided into two
procedures, according as one uses a

carbon hand electrode or a metallic

liand electrode. In the former case,

the carbon has no especially important

function other than to convey the cur-

rent and assist in providing the arc.

But, where the metal hand electrode

is used, this electrode not only con-

ducts the current and assists in main-

taining the arc, but it supplies the new
material which goes into the weld.

Where the carbon electrode is em-
ployed, a separate rod supplies the new
material.

The wasting away of the end of the

metal electrode is accomplished, it

seems, particle by particle. Further, it

appears that these are driven against

the work. This peculiarity is of ad-

vantage, at times, especially when it

is desired to deposit new metal on ver-

tical and overhead surfaces.

When a carbon electrode is used, the

carbon is operated much after the man-
ner of a soldering iron, although it is

perhaps best to say that the new ma-
terial is melted principally in the arc

and not so much by the contact of

the carbon.

A Check Board
By A. C. CLARK, Pittsburgh, Pa.

The time clock v.i extensively used for

checking men into and out from work is

an expensive article and there are some

places where the proprietors or man-

agers do not feel that they can afford

one. For such places a very good home-

made substitute is offered here.

The one shown consists of a board

38^4 in. square and fitted with grooves

for carrying slides somewhat after the

form of ihe old fashioned sentence slides

used for the blind. The blocks used are

2^ in. long and carry a man's name and

lumber printed on the front and back.

On coming to work the employes find

their blocks under the outside of the col-

umn and each man pushes his own block

over to the inside As in the case of

all time reords it is nercssary that a

clerk should watch to see that no one

pushes more than one block.

At the top there are two openings

through which the hours worked per day

can be displayed, by means of a slide

having such figures painted on it as may
be needed. This, however, is not a nec-

essary feature of the board.

Of course this does not have the ad-

vantasie of making an autographic record

like the time clock and the time must be

taken off by a clerk leaving always a

chance for a dispute, but for a temporary

DETAILS OF CHECK BOARD.

arrangement or one where the cost of a

time clock is prohibitive it is a device to

be recommended, and the size can be

made to suit local requirements.

Railway Fire Protection Association.

The sixth annual meeting of the Rail-

way Fire Protection Association will

be held in the La Salle Hotel, Chicago,

III., on November 18, 19 and 20, 1919.

The meeting has been delayed beyond the

regular annual date so that the members
serving as fire prevention and accident

prevention officers, during the month of

October, would not be free to devote

their time in helping to conduct the spe-

cial campaign in connection with the na-

tional railroad accident prevention drive.

Return of British Railway Equipment.
'i'hc British rolMiig stock transferred

trnm British railways and sent abroad

during the war comprised 529 locomotives.

30.021 wagons, 31 ambulance trains and
16 other trains. Up to last month 439

of the locomotives and over 3,000 wagons
and 13 of the trains had been returned.

The return will be completed in a short

time.
.

American Locomotive Company.
The Cliester Works of the .American

Locomotive Company will be extended
so that the capacity of the works will be
more than doubled. The outlay for the

necessary additions will cost over $1,000.-

000, and the output will be raised from
1,100 to 2,400 tons of finished castings

per month.
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Items of Personal Interest
T. F. Ryan, division foreman of Santa

Fe at Las Vegas, N. M., has been ap-

pointed master mechanic at Raton, N. M.

A. H. Kendall has been appointed mas-

ter mechanic of the Quebec district of the

Canadian Pacific, succeeding C. A.

Wheeler, transferred.

G. P. MacLaren has been appointed

district engineer of the Ontario district

of the Canadian National railways, with

headquarters at Toronto, Ont.

G. H. Greer, storekeeper of the Yazoo

& Mississippi Valley, Miss., has been ap-

pointed storekeeper of the Gulf, Mobile

& Northern, with office at Mobile, Ala.

Henry Blanchard has been appointed

representative of the Baldwin Locomotive

Works, with offices at 908 Merchants'

National Bank Building, St. Paul, Minn.

W. H. Woodin, president of the Amer-
ican Car & Foundry Company, has gone

on an extended tour in Europe to in-

vestigate the equipment needs of the allied

countries.

A. S. Abbott, master mechanic of the

Frisco System at Springfield, Mo., has

been appointed supervisor of tools and

machinery of the entire system, with head-

quarters at Springfield.

S. D. Dimond has been appointed chief

electrician on the Minneapolis, St. Paul

& St. Sault Ste. Marie, with headquarters

at St. Paul, Minn., succeeding J. R. Smith,

appointed signal supervisor.

B. F. Kuhn, master mechanic on the

New York Central Hnes west of Buffalo,

at Ashtabula, Ohio, has been appointed

assistant superintendent of motive power,

with headquarters at Cleveland, Ohio.

C. S. Ogilvie, assistant engineer on the

Grand Trunk, with headquarters at Ot-

tawa, Ont., has been transferred to the

Montreal division, with headquarters at

Montreal, Que., succeeding G. Murga-

troyd.

Colonel Frederick W. Green, assistant

to the president of the St. Louis South-

western, and the St. Louis Southwestern

of Texas, has been appointed vice-presi-

dent of these companies, with headquar-

ters at St. Louis, Mo.

C. E. Brooks, master mechanic of the

Chicago, Milwaukee & St. Paul at Lewis-

ton, Mont., has been transferred to Miles

City, Mont., and W. W. Lidell, master

mechanic at Miles City, has been trans-

ferred to Lewiston.

J. E. Fanning, resident engineer of the

Illinois Central, with headquarters at Gol-

conda. III., has resigned to become chief

engineer of the Gulf & Ship Island, and
the Mississippi Central, with headquarters

at Hatliesburg, Miss.

J. J. MacGinn, formerly master me-
chanic of the Cincinnati Northern at Van
Wert, Ohio, has been appointed superin-

tendent of motive power of the Lake Erie

& Western, with headquarters at Lima,

Ohio, succeeding George J. Duffy, de-

ceased.

L. L. Sparrow, office engineer of the

Atlantic Coast Line, with headquarters

at Wilmington, N. C, has been appointed

principal assistant engineer with head-

quarters at Wilmington, and George G.

Thomas, Jr., assistant engineer, succeeds

Mr. Sparrow as office engineer.

L. R. Wink has been appointed as-

sistant superintendent of the Chicago &
Northwestern, with offices at Chicago, and

C. J. Xelson has been appointed general

foreman of the car department in charge

of the Galena and Wisconsin divisions

and Chicago terminals, succeeding Mr.

Wink.

F. W. Boardman has been appointed

fuel supervisor of the Texas & Pacific,

the Trans-Mississippi Terminal, the

Weatherford Mineral Wells & North-

western, the Gulf Texas & Western, the

Denison & Pacific Suburban and the Fort

Worth Belt railroads, with headquarters

at Dallas, Texas.

R. W. Lipscomb, assistant superin-

tendent on the Galveston, Harrisburg &
San .\ntonio, at El Paso, Tex., has been

appointed chief assistant mechanical

superintendent on the Southern Pacific

Louisiana Lines and Te.xas Lines, with

headquarters at Houston, Tex., succeed-

ing, J. P. Nolan, retired on pension.

Lieut. Leigh Budwell, having returned

from service in the Transportation Corps

in France, where he served as master

mechanic in the 16th Grand Division, has

resumed his duties as mechanical engi-

neer of the Richmond, Fredericksburg &
Potomac and the Washington Southern,

with headquarters at Richmond, Va.

Captain John Maher, Captain George

B. Farlow, Captain Joseph M. Lewis,

Captain Paul W. Elmore, Lieut. W. B.

Maurer and Lieut. J. D. Stemm, having

been honorably discharged from military

duty, have resumed their positions as as-

sistant engineers on the Baltimore &
Ohio, Lines West, with headquarters at

Cincinnati, Ohio.

F. M. Crandall, assistant master me-
chanic on the New York Central Lines

west of Buffalo, with office at Collin-

wood, Ohio, has been appointed master

mechanic with headquarters at Ashtabula,

Ohio, with jurisdiction over the Franklin

division including the Oil City branch,

Ashtabula and Youngstown yards, and
the Alliance division.

Harry M. Giles, has been appointed

general superintendent of the South

Philadelphia works of the Westinghouse
Electric and Manufacturing Company.
Mr. Giles for a number of years past has

been superintendent of Marine erection,

a position to which he was appointed by

U. T. Herr, when the Electric Com-
pany absorbed the Machine Company.
It is interesting to note that Mr. Giles'

father, Charles E. Giles, a well-known

mechanical engineer has been for thiry-

five years shop superintendent of the

Corliss steam engine shops. Providence,

R. I., and during his apprenticeship there

worked on the lathe on which were com-
pleted the turret rings of the "Monitor,"

the novel war craft that defeated the

Confederate cruiser "Merrimac" at

Hampton Roads during the Civil War.

OBITUARY.
Charles M. Jacobs.

The death is announced 6i Charles M.
Jacobs, an eminent engineer, at London.

England, on September 7, in his seventieth

year. Mr. Jacobs was consulting and
chief engineer on several of the leading

railroads in America, among other works
he designed plans for connecting the

Pennsylvania and Long Island railroads,

and also the complete system of railway

tunnels under Manhattan Island and
vicinity. He was also consulting en-

gineer for the construction of the tunnel

under the River Seine at Paris, France.

He was prominently identified with the

leading engineering societies in America
and in Great Britain.

Thomas L. Morton.

Thomas L. Morton, for many years

principal assistant engineer of the At-

lantic Coast Line, with headquarters at

Wilmington, N. C, died on August 27,

aged 65 years. He was engineer in

charge of the location and construction

of parts of the Plant System in the early

eighties, and completed the construction

of the line from Tampa to Kissimmee,
Fla. When the Plant System was ac-

quired by the .-Xtlantic Coast Line, Mr.
Morton was engaged in the engineering

department, his period of service in the

companies extending over 36 years.
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Stop Wear and

Cutting

by the use of a correct and

suitable lubricant for loco-

motives. It must be one

which will stand consid-

erable pressure without

squeezing out and must

have a low co-efficient of

friction, as well as be able

to protect the moving

parts from cutting.

DIXON'S

HUB LINER

LUBRICANT
does not squeeze out

under high pressure. The

higher the pressure, the

harder and smoother be-

comes the tough, unctuous

veneer of graphite which

is formed on the bearing

surfaces. The parts thus

move on two surfaces of

graphite with a minimum
of friction.

Because of these proper-

ties, bearings will not

overheat, and shoes, hub

liners, wedges, etc., will

not cut and wear.

Write for Circular No.

89-HR and free sample

for test.

Joseph Dixon Crucible

^;^<^ Company o>^^
JERSEY CITY, N. J.

ESTABUSHED UZ7

George W. Prescott.

One of the very few remaining pioneers

of Western railroading, George W. Pres-

cott, died at his home. Highland, San

Bermardino County, Cahfornia, on Sep-

tember 22, 1919. Mr. Prescott was born

March 29, 1833 and entered railroad serv-

ice as a waterboy on the construction of

the Northern and New Hampshire Rail-

road between White River Junction and

Concord in 184S, and later became a

fireman and engineer. In 1855 he was an

engineer on the old Scioto ^ alley Railroad,

and in 1857 became master mechanic of

the Mobile & Ohio Railroad. At the

outbreak of the civil war he moved North

as a foreman on the Chicago, Milwaukee

and St. Paul under George Hackney, who
was the first superintendent of motive

power of the Santa Fe. In 1870 he be-

came fuel agent of the Michigan Central,

and in 1874 was on the Chicago & Lake

Huron and the Chicago & Grand Trunk
at Battle Creek, Mich. In 1879 he re-

turned to the Cairo & St. Louis and was

superintendent of motive power of the

Te.xas & St. Louis in 1881. At the time

of his retirement from railroad service

in 1895, Mr. Prescott was superintendent

of the motive power and car department

of the California lines of the Santa Fe.

Mr. Prescott was an early advocate of

the straight tired wheel, claiming that

no material advantage was gained, inas-

much as it is impossible to cone wheels

to adapt themselves to all degrees of

curvature, besides having the disadvantage

of bearing hard against the rail and mak-
ing sharp flanges. He admitted at the

same time that the coned wheels curved

slightly easier, but did not retain the per-

fect cone for any length of time.

Master Car and Locomotive Painters'

Convention.

The forty eighth convention of the

above association was held in Chicago

on September 9th. Interesting technical

papers were submitted and discussed, and
if was unanimously agreed after due con-

sideration to amalgamate with the Ameri-
can Railroad Association, as a division of

the mechanical section.

Books, Bulletins, Catalogues, Etc.

The Story of the Old Colony Railroad, by

Charles E. Fisher, Taunton, Mass. 196

pages, with numerous illustrations.

Price, $3.50.

This work will take a high place among
the few authentic records of the early

development of railroads in America. It

is now twenty-five years since the Old
Colony ceased to be an active corpora-

tion. Ill America railroads may be said

to have had their inception coincidentally

with the first railroad in Great Britain.

While the Liverpool & Manchester Rail-

road was being contemplated, the work
was begun on a railroad from Quincy,

Mass., to the nearest tidewater, about 4

Prepare for Winter
Keep the lines open and

maintain running schedules

by equipping regular loco-

motives with

Ray Snow Flangers
(Modified Priest)

and

Ray Snow Plows

i*'^"-^««r

90 WEST ST.

NEW YORK
People* Ga» Bldg., Chicago

Ry. Exchjmge BIdg., St. LouU.
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COLUMBIA

LOCK NUT
STAYS TIGHT

Thousands of tons

of these nuts are

in use on the lead-

ing railroads
throughout the

country in car,

locomotive
and track work.

THEY TAKE A
GRIP THAT
CANNOT SLIP

IFrife for Samples

Columbia Nut
& Bolt Company

INC.

Bridgeport, Conn.

miles in length, and cars were running

on Oclobcr 7, 1826, conveying granite

used in the construciion of the Bunker

Hill Monument. From this noble begin-

ninK ihe good work went on, and from

whatever point of view we regard early

railroading in New England, it will be

universally admitted that in point of cor-

porate management it was a model of

commercial integrity, while in the develop-

ment of motive power and rolling stock

the results were altogether admirable.

The story is interestingly told in Mr.

Fisher's book. The record is illuminat-

ing. The data is exact. The illustrations

are of genuine historical value. The

I)apcr and letterpress are of the best.

Fuel Saving on Railroads.

A carefully tabulated report of fuel

consumption, freight and passenger train

service of loads under the control of the

United States Railroad .Administration,

has just been issued by direction of Eu-

gene McAulifTe, manager. The report

covers 79 per cent of the total mileage

under the control of the .Administration,

and for the last six months previous to

July 1, 1919, the saving of fuel in freight

train service totaled 9.5 per cent, as

compared with the same period in the

previous year, and in passenger train

service a saving of 10.5 per cent, the es-

timated savings combined for all roads on

both passenger and freight service, yard

service excluded, approaches $18,000,000.

The largest saving in freight service was

obtained on the New England district of

the Eastern region, and the highest sav-

ing in passenger service occurring in the

Central Western regional district.

The Mining Industry.

The programme of dedication of the

Pittsburgh experiment station is the sub-

ject of a finely illustrated pamphlet issued

by the Bureau of Mines, Washington,
D. C. The ceremonies were of an un-

usually interesting kind and occurred on

September 29, 30 and October 1. The
new laboratories cost over $1,000,000, and

are tlic most complete of their kind, cov-

ering, as they do, the entire field of the

mining industry, looking especially toward

the prevention of waste. Of special inter-

est to eiiKineers will be a complete study

of the performances of various types of

steam boilers. An investigation of what
actually happens in the combustion space

of a powdcred-coal-burning furnace is be-

ing alre.ndy carried on. .A Westinghouse
underfeed stoker is also being tested.

Approximating Metal Weights.
For the ruugh approximation of the

weight of various metals it may be taken

that the bulk of 1 lb. of the following will

be about that stated, some variations oc-

curring according to content and state.

-Aluminum 10.2575 cubic inches, copper

3.109 cubic inches, gun-metal 3.148 cubic

inches, cast iron 3.8 cubic inches, wrought
iron 3.6 cubic inches, lead 2.437 cubic

inches, and steel 3.53 cubic inches.

For Testing an J Washing
LocoTDtivi B3iler5

American Railway Equipment for Far
Eastern Roads.

A book on railway equipment of far

eastern railroads, has. just been issued by

the Department of Commerce with special

reference to China, Japan, Korea and the

Philippine Islands. In China especially

there are, and will continue to be, ex-

ceptional opportunities for the sale of

American locomotives, cars, and all kinds

of equipment. The author has discussed

the location and extent, traffic, organiza-

tion, equipment and purchasing methods

of every important railway in the coun-

tries mentioned, and has made many valu-

able suggestions and recommendations.

The book contains 339 pages, with 46

illustrations and a map. Copies may be

had from the Government Printing Offiice,

Washington, D. C. Price, 35 cents.

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

of Injfrlurii. ejectors.
ri T.-,<e.Ts. Roller Cll<>ck>

<•!< V«lvei

ASHTOINJ
POP VALVES AND GAGES

e Quality Goodi That Last

The Ashton Valve Co.
271 Franklin Street. Boeton. Me

vDUNER
CAR CLOSETS

DUNER CO.
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The Deflection of Staybolts

For many years the breakage of stay-

bolts in locomotive boilers has been a

source of danger and this danger was

emphasized very shortly after the loco-

motive took its rapid leap ahead in size

when it was found that it was no longer

necessary to limit firebox dimensions to

By Geo. L. Fowler

when the boiler was working under normal

conditions, the staybolts were straight, in

their normal position and were subjected

only to that stress which would be im-

posed upon them by the steam pressure

acting upon the plates. It was further

assumed or guessed that the deflection of

way of experimental investigation, was

to determine that, under certain condi-

tions, there was an up and down move-

ment of the crownsheet and the tubes.

The object of the investigation, about

to be described, was to determine, by

actual measurement, the amount of rela-

RKI)I;SK;\ED APPARATL'S applied to WOOTTEN firebox. OUICI.XAr. APPAKATI'.S applied to UAUIAr, STA^EO EIREBOX.

APPARATIS KOK MEASURING STAYBOET DEFLECTION IN SERVICE.

the space available between driving axles

and frames. The increase in length of

firebox produced a corresponding in-

crease in staybolt breakages. It was as-

sumed that this breakage was caused by

the bending of the staybolts due to a

variation in the expansion of the two

<heets which they connected, by which

they were strained beyond their elastic

limits, thus producing a progressive frac-

ture. It was also generally assumed thai,

(he bolts occurred during the process of

raising steam, and that, because the

breakage occurred at the ends of the fire-

br.x. there was a neutral vertical zone at

the longitudinal center of the firebox

along which there was no staybolt de-

flection. But, while assumptions and

theories were as plentiful as aututnn

leaves, no one had any data on the sub-

ject and no one knew.

The most that had been done, in the

live movement between the inner and

outer sheets of a locomotive firebox, also

when that motion occurred, as well as

its general character.

.'\t the outset there was no precedent

upon which to proceed, nor anything

more than the vaguest of giK'Sses as to

the amount of motion to be looked for,

except that it would probably be very

slight.

The apparatus used was of a very sim-
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pie character and involved but one mov-

ing part. Its work consisted of resolving

the motion of the inner sheet relatively

to the otiter one, into its vertical and

ORIGIXAI. APPARATUS FOR MEASURING
STAVBOLT DEFLECTION.

horizontal components and projecting

them on a screen and these were after-

wards recombined to plot this relative

movement in the form of a diagram. The
mech.inisni of the apparatns consisted of

two small metallic mirrors that were first

adjusted to perfect parallelism. A beam
of light from a narrow slit was by them

adjustments, was also attached to this

same sheet. The second mirror was sus-

pended on the main body of the appa-

ratus, but was s<) connected to the inner

sheet that if any motion took place In

iwecn the two sheets the mirror " :'.'.

be rotated. This would cause a scpar.i

tion of the two sections of the beam of

light on the screen and the amount of

this separation was the measure of the

relative movement of the sheets. The
calculation of the motion was simply de-

pendent upon the distance at which the

screen was set from the mirrors.

The first setting was such that a sepa-

ration of 1/16 in. indicated a relative

movement of 1/20,000 in. between the

two plates. This w-as found to give finer

measurements than were needed and the

whole of the work, hereinafter detailed,

was done with the screen so set that each

1/16 in. separation of the beams of light

indicated a relative movement of 1/6,400

in. between the plates.

The first boilers subjected to investiga-

tion were of the radial stayed type, as

illustrated in the accompanying engrav-

ings. There were two of them that were

identical in construction except that one

was fitted with a complete installation of

the ordinary rigid staybolts and the other

with a complete installation of the Tate

MK.\.-l Ki.Si,

MOVEMENT.
. ii.il 1 i'.|-..\.M

VVidth at bottom 5 ft. 2 in.

Width at lop 4 ft. 8 in.

RADIAL STAYBOLT FIREBOX, LAKE SHORE & MICHIGAN SOUTHERN RY

reflected back to a screen. One mirror

was fastened rigidly to the outer sheet

and traveled with it, and remained paral-

lel lo it at all times. The main body of

the apparatus, including all lenses and

flexible staybolts as made by the Flan-

nery Bolt Co., of Pittsburgh, Pa.

The firebox dimensions were

:

Length at bottom 8 ft. 3 in.

Length at top 8 ft. 8^2 in.

The general construction is shown in

the accompanying print. Each firebox

was fitted with four water tubes for car-

rying a brick arch which was located as

shown. New fireboxes had been placed
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in each of the boilers immediately prior

to the tests so that all sheets affected

were fresh and clean.

The scope of the investigation was as

follows :

T'

1.

I i
I M I

I 4^

A determination of the temperature of

the fire and water sides of the inner fire-

box sheet at the side at five points.

A determination of the temperatures of

the water in the throat at the foundation

i i Im II'

ihe fire was maintained so as to keep
them blowing for from 10 to 20 minutes,

when the fire was dumped and the boiler

allowed to cool. The time required to

raise the steam to the blowing-off point
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RIGIDLY STAVED WOOTTEX FIREBOX, DEL.WV.^RE & HUDSOX CO.

A deiermination was made of the dif-

ference in the movement of the inner and
outer sheets of the firebox at eight points.

A determination of the difference in

the movement of the crownsheet rcla-

T"

i_

ring and in front of the arch tube open- varied from 50 to 90 minutes,
mgs, while steam was being raised in The second method was the same as

the boiler and while it was at work. the first in so far as the raising of steam
Two methods of conducting the tests pressure is concerned ; but, when this was

were employed. In one the fire was kin- done the distribution valves having been
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1 I.EXim.V STAVED KIKEBOX, DELAWARE & HUDSON CO.

lively to the roof sheet; of the back fire- died and ihe fireman was instructed to removed from the locomotive, the

box sheet relatively to the back head

;

proceed with the raising of steam in the throttle valve was opened and, with the

of the throat sheet relatively to the front usual manner, employed in regular round- injector running to capacity, the fire was
tubesheet and of the front tubesheet rela- house work. When the steam pressure maintained so as to hold the steam pres-

lively to the shell. was up so that the safety valve opened, sure at the blowing-off point, which was
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at 195 lbs. per sq. in. This was done lor

about one-half hour, at the end of which

time ihc fire was dumped and the boiler

ooled.

In raising steam the shop blower, car-

rying a pressure of about 60 lbs. per sq.

in. was attached to the locomotive and

kept in use until the boiler pressure

reached that amount, after which the

regular locomotive blowers were used.

in cooling the boiler the steam was

blown out through the blowers so as to

cause a fall of pressure of about 1 lb per

In the tests at Siaybolt Ko. 1, which

was ni the front upper corner of the fire-

box, the first method of testing was used,

and the results obtained are shown in

the diagram. In this, as in all diagrams

to follow, the scale of movement is in

thousandths of an inch, on either side,

vertically or horizontally, of the starting

point at which denotes the normal po-

sition of the two sheets when the boiler

was cold at the commencement of the

test.

In the first test at Staybolt No. 1, it

Maximum Deflection Flexible Staybolt .03 in.; M.iximiun Deflection Rigid Staybolt .0132 in.

DEFLECTION OF STAYBOLTS No. 1; RADI.VL STAYED BOILERS—LAKE SHORE
& MICHIGAN SOUTHERN RY.

minute by which it required about three

hours to reduce the pressure to zero.

In making the tests the apparatus was

successively located at the staybolts

marked Nos. 1, 2, 3, 4, 5, 6, 7 and 8.

Lack of space will make it impossible

to enter into the details of all of the

work done, and only enough of it will be

described as will be needed to give an

idea of what was learned and the basis

for the tentative conclusions that have

been reached. I say "tentative," because

the investigation has not yet been com-

pleted and full information is not avail-

able as to how all kinds of fireboxes act

in service. The reasons for this will ap-

pear as the description proceeds.

will be noticed that the initial movement

of the inner sheet relatively to the outer

one was down and to the rear, and it

will be seen afterwards that this initial

downward movement was characteristic

of nearly all of the tests. Both the down-

ward and rearward movements were,

iiowever, quickly reversed and the inner

sheet moved up and to the front.

There are features brought out in this

diagram that are characteristic of all of

the others and to which attention may be

called here. One is that the sheets do

not expand and return to their normal

positions when the steam pressure is

raised ; a second that the sheets are in

constant motion relatively to each other

at all times and that the relative motion

is much greater with a boiler fitted with

Hexible stays than it is with one having

rigid slays.

In the case of Staybolt No. 1 this dif-

ference in movement is very marked and
the total maximum deflection of the flexi-

bly stayed boiler is more than twice that

of the rigidly stayed, while, if the varia-

tion of vertical movement alone is taken

into consideration, that of the flexibly

stayed boiler is more than five times a»

great as that of the rigidly stayed. It

will be seen, too, that there is a general

jirogressive movement until the blowing-
oflF pressure is reached, then, while that

is being maintained, there is a movement
of the sheets to and fro, with a general

return movement towards the original

normal position after the fire has been

dumped and until the boiler had been

cooled to the disappearance of all pres-

sure.

In this first diagram, the rigidly stayed

sheet returned to within about .001 in. of

its original position, while the flexibly

stayed sheet was out about .009 in. at the

conclusion of the test.

Owing to the fact that, in the rigidly

stayed boiler, the breakage, at the upper

front and back corners of the side sheet,

was much greater than it was midway
betw-een the two, it has been assumed
that there was a neutral point on this

midway line, on which the staybolt de-

flection was little or nothing. That this

surmise was approximately correct is

shown by the diagram of the tests made
at Sta\boIt Xo. 2, which was at the cen-

ter of the upper row.

Here, in both the flexibly and rigidly

stayed boiler, we find that the horizontal

motion was much less than the vertic^,

indicating an approach to a neutral zone,

but, as at Staybolt No. 1, we find the

horizontal movement of the sheet to be

something more than twice as much on

the flexibly as on the rigidly stayed

boiler.

It is impossible to state positively that

there is no neutral line with the rigid

boiler. But it can be made with all posi-

liveness rcgardiiig the flexibly stayed

boiler, that tlierc is no fixed neutral line.

Of course, if the front end of the inner

sheet goes to the front and the back end

to the rear there is possibly, an instan-

taneous neutral line, but it must be in

constant motion, and, therefore, does not

fulfill the preconceived ideas as to the

neutral line. From a study of the curves

of movement of the staybolts examined

on the rigidly stayed boiler, the evidence

is that the same holds true for that boil-

er, namely, that the point of no move-

ment, that is where the two sheets occupy

their original or normal positions, is in

constant motion to and fro. This means

that all staybolts are being constantly

bent back and forth, which is corrobo-

rated by the determinations of sheet tem-
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peratures which formed a part o£ this

investigation.

In the case of staybolt No. 3, which was
at the back end of the top row and close

to the back head, there was a sudden
and rapid movement of the inner sheet

to the rear on both the rigidly and flexi-

bly stayed boilers, and the maximum of

the horizontal movement was reached in

a very short time after the kindling of

the fire; the rigidly stayed boiler reach-

ing it in ten and the flexibly stayed in

twenty minutes.

Without going into the details of the

other tests, it may be stated that while

the amount of movement varied, the

real character of the motion did not vary

essentially and the same relationship be-

tween the rigidly and flexibly stayed

boilers was maintained.

When tests were made at the next to

the bottom row of staybolts, however, a

matter developed that proved to be of

very great importance.

Attention has already been called to

the fact that in the test at Staybolt No. 1

the first apparent motion of the sheet was
downward. But as this amounted to

only .00075 in. it was regarded as a negli-

gible quantity. At the bolt below it

(No. 4) there was a drop of .00225 in.,

which was still not enough to excite sus-

picion, but when at Xo. 7 this drop in-

creased to .009 in. it was evident that

something was the matter. Here was an

apparent downward movement of the

inner sheet at a point only a few inches

above where it was riveted to the foun-

dation ring. Evidently an impossibility,

and the only explanation to be made was
that the sheet buckled and, by throwing

the apparatus out of line, caused it to

indicate a downward movement when
none such occurred.

Accordingly these first tests must be

regarded as showing but two things : the

constant movement of the staybolts while

>:. service and the relative movement of

the sheets of a rigidly and flexibly stayed

boiler.

With no precedent to serve as a guide

the apparatus had been designed on the

assumption that the two sheets would re-

main parallel to each other at all times.

When this evident buckling was discov-

ered the apparatus was redesigned so as

to indicate not only the movement of the

sheets, but any buckling that might take

place.

This redesigned apparatus was used on

some Wootten boilers having a firebox

design .shown in the accompanying en-

graving.

The general dimensions of the boilers

were as follows

:

Length, 10 ft. 1 in.

Width at foundation ring, 8 ft. 1154 in-

Height at front, 5 ft. 8 in.

Height at back, 5 ft. I'/i in.

Depth of combustion chamber, Sj4 m-

Number of 2 in. tubes, 411.

Length of tubes, 14 ft. 6 in.

Inside diameter of shell (front), 6 ft.

1 in.

Height of room over crown (froni),

1 ft. 6J4 in.

Height of roof over crown (rear), 1 ft.

9y2 in.

There were three rows of expansion
stays at the front to hold the crown sheet,

eight on each side of the center line, as

shown in the drawing. The staybolts

were spaced four inches center to center
and were ?s in. in diameter for the rigid

bolts.

for repairs, the location of which are

shown in the drawing.

The other boiler which is designated
as the flexibly stayed boiler, had a com-
plete installation of flexible staybolts in

the throat sheet, with the exception of

twenty bolts near the foundation ring that

were rigid as shown in the drawing. In

the side sheet out of a total of 510 stay-

bolts, 248 were Tate flexible bolts. These
were located in equal numbers and with
the same arrangement at the front and
back ends of the firebox. There were

DEFLEf:TION OF STAYBOLTS \0. 2, TOP ROW rENTER-R.ADIAL STAVED BOILERSLAKE SHORE & MICHIGAN SOLTHER.X RY.

The two boilers were not distinctly

flexibly and rigidly stayed as were those
used in the first tests. The boiler which
has been designated as the rigidly stayed
had a number of Tate flexible staybolts,

as indicated in the drawing. In the

throat sheet all of the bolts in the seven
upper rows and all of the bolts in the

outer row were flexible. In the side

sheets there were fifteen Tate flexible

bolls in the front row and twelve scat-

tering Tate bolts that had been put in

six in the top horizontal row next the
crownsheet, with a gradual increase from
the top to the bottom as shown in the
drawing and photograph. This left a
wide section of firebox at the center that

was stayed by rigid bolts and which evi-

dently exerted an important influence

on the results as will be pointed out
later.

The staybolts at which the tests were
made were located at the numbered points

1 to 9 on the two drawings, and the tests
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were made as before, by raising steam,

holding the throttle valve open for thirty

minutes and then blowing down at the

rate of 1, pound per minute, readings of

the sheet movements having been made,

during the whole period, at lO-minutc

intervals.

Whether it was because the apparatus

used on the radially stayed boilers only

indicated the apparent motion of the

sheets, while that used on the VVootten

boilers indicated the actual movement,

that the diagrams of these movements is

much more complicated for the latter

boilers, cannot be stated positively. That

the buckling that evidently did occur in

The diagram for the corresponding

siayboli of the \\ oottcn boiler is a mass

of knots and loops and back doubhng
from the start. This is especially true

of the period prior to the development

of the first steam pressure. This ap-

peared at the point marked O-2H-10' on

the diagram when the steam began es-

caping from the whistle valve. Then
there was a rapid movement for 20 min-

utes until a pressure of 75 pounds was

reached followed by an equally rapid for-

ward and downward movement during a

quick building up of the pressure to 200

pounds. Then there came a quick recov-

ery horizontally during the period that

Then, when the throttle valve was
opened, there was a rapid increase of

firebox temperature resulting in a corre-

sponding increase in the temperature of

the gasscs in the tubes and of the tubes

themselves, which again pushed the tube-

sheet to the rear, carrying the front end

of the firebox with it. Then followed

the looping and doubling of the move-
ment during the cooling down ending

with the staybolt a little more than .002

in. from its original position.

In the rigidly stayed boiler the en-

tanglement of the line of the movement
is equally marked and is of the same gen-

eral character ; but, as in the other cases,

the sheets of the radially stayed boilers

had its effect on the actual movement of

the sheets is a reasonable supposition.

But certainly there is a great difference

in the character of the two.

Let us compare those for staybolt Xo.

1, in the two types of boilers.

In the radial stayed boilers there is a

steady even motion of the sheet with lit-

tle or no doubling back and looping over

itself. There was a constant movement,

to be sure, but it was. in the main, a pro-

gressive movement ending in an apparent

deflection of about .008 in. from the start-

ing point of the fle.xibly stayed boiler.

The rigidly stayed boiler was a little

more complicated in its motion, but still

not at all tangled, and ended with a de-

flection of a little more than .001 in. from

the Stan.

the throttle valve was open, with only a

very slight change in vertical position be-

tween the beginning and the end.

This movement is easily eplicable if

the tube action as indicated by other

tests, is taken into consideration. It was

found that during the early period of

raising steam, the tubes were heated more
rapidly than the shell, with the result

that the back tube sheet, and with it,

probably, the front end of the firebox,

was pushed to the rear. This explains

the slight rearward movement of stay-

bolt No. 1, at the starting of the test.

Then, as the water became heated there

was a tendency towards equalization of

the temperature of the tubes and the

shell. This resulted in a relative for-

ward movement of the tubesheet permit-

ting the tircbox to expand normally.

the amplitude of the movement is much
less.

This holds throughout the whole range

of the work, varying in amplitude with

the location of the staybolt and the

method of staying. In general the am-
plitude was greater at the ends and up-

per portions of the firebox than at the

center and lower portions.

There is another matter in connection

with the rigidly stayed boilers that does

not fully appear in the diagrams.

The evident reason for tlie lesser de-

flection of the rigidly stayed boiler is

that it is rigid. The staybolts tend to

hold the sheets in one position and re-

sist all tendency to move, and this mani-

fests itself in the jerky character of such

motion as takes place. That is to say,

there are sudden variations in the dis-
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tance from the original position, varia-

tions of increase and decrease, which in-

dicate that the stays resist the effect of

the expansion of the sheets to move

them, possibly buckling the sheet and

then, when the pressure becomes more

than they can carry, they suddenly yield.

The one point where a close compari-

son and check between the radially stayed

and Wootten boilers is possible is in the

movement of the staybolts when the boil-

er is in service. In both cases it was

found that the sheets were in constant

motion relatively to each other from the

instant the fire was built until the boiler

was cold. Also the amplitude of the

movement was much
greater in the flexibly

stayed boiler than in the

rigidly.

The character of the

movement was, however,

apparently quite different

in the two types of boil-

ers. There was more

bending to and fro in the

Wootten as well as a

much greater amplitude

of motion. This is espe-

cially manifest in staybolt

Xo. 1, where the maxi-

mum deflection of the

flexible bolt in the Woot-

ten boiler was about five

times that of the radially

stayed, and this amount

entirely in a vertical di-

rection.

Now, there may have

been several reasons for

this. In the first place,

the Wootten firebox was

1 ft. 4]/^ in. longer and

1 ft. I'/j in. deeper and

the staybolt was 8 in.

long, as against 5^ in.

for the radially stayed

boiler. Each of these

items would tend to in-

crease the deflection, while

the comparatively small

amount of horizontal de-

flection is explicable from

the fact that there was a

complete installation of

flexible bolts in the ra-

dially stayed boiler, while,

in the Wootten boiler there was a line of

18 rigid bolts in the central section that

tended to stiffen the boiler and prevent a

relative movement of the sheets.

These are set forth as suggested rea-

sons, not as demonstrated proofs.

The main fact, however, stands out

very prominently that the character and

amount of the staybolt deflection is quite

different in the two boilers. While as

yet, there is not sufficient data accumu-

lated to be able to state definitely as to

just why this is so, and what should be

done to the general design of one or both

of the boilers to put the least possible

strain on each.

In the mailer of the buckling of the

sheets caused by the combined action of

sheet expansion and resultant staybolt

deflection, it was found that the buckling

was more with the flexible than with the

rigid bolts ; but, it must be borne in mind,

the deflection was also greater, and a

study of the details, shows that the ratio

of the buckling of the flexibly stayed to

the rigidly stayed was less than the cor-

responding ratio of deflection. In other

words, given a fi.xed amount of staybolt

deflection the buckle put in the sheet

would be less with a flexible than with a

rigid staybolt.

While at work on the Wootten rigidly
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fore ilic sheets would show a movement, ference in tlie conditions of operation of

though this has been done within ten the apparatus makes a clean-cut compari-

scconds from the lime of the ignition of son between the Wootten boiler and the

the waste. wide firebox radial stayed boiler impossi-

This investigation is confessedly merely ble, but one gets impressions and the

A/^TXUi C/GMTM^ ^//t£..

Maximum Deflection of Rigid Staylwlt .0251 in.; Maximum Deflection Flexible Staybolt .045

DEFLECTION OF STAYBOLTS No. 2, TOP ROW CENTER; WOOTTEN BOILERS,
DELAWARE & HUDSON CO.

flexible bolls the difTcrcnce between the

two would be very much greater than

that indicated in these tests.

These variations explain the constant

bending motion to which the bolts are

subjected while the boiler is at work.

It naturally follows from this that a

boiler which is so built as to permit the

sheets to expand under the influence of

lemperauire changes, will put less stress

upon the staybolts and sheets than one

where such freedom of motion does not

exist. There is no reason to think that

there was any great difference in the

temperature of the sheets of the two

boilers, and yet, as I have already indi-

cated, there was a marked difference in

the movements of the staybolts and the

sheets. If a given change of tempera-

ture produces a definite change of dimen-

sion in the sheet, anything that prevents

this change must itself be subjected to

stress and must put a similar stress upon

the sheets. Hence, so far as these in-

vestigations have been carried, they indi-

cate the value of using the flexible in

preference to the rigid bolt.

There is one point that cannot be ex-

pressed in cold figures, and that is the

impression that this work makes upon

observers.

In working over this matter night after

night, and watching the delicate and sen-

sitive movement of the sheets and stay-

bolts and the difference in the action of

the flexible and rigid bolts, everyone was
greatly impressed with the superiority of

the flexible bolt as a means of reducing

the probable stresses that the several

parts of the boiler are called upon to

sustain. This is a purely personal mat-

ter that is shared by all who have been

indicative and
not conclusive.

The absence of

any data upon

which to estimate

the probable
movement and
buckling of the

sheets made a

redesigning of
^

the apparatus

necessary, and
the use of boil-

ers with a mixed
assortment of

staybolts in the

second case, gave

results that

would probably

be greatly modi-

fied were boilers

with complete in-

stallations to be

used. But there

is this indication,

that the boiler will expand and the stay-

bolts deflect if they have a chance, and

that this chance is much greater with a

flexible bolt than it is with a rigid one.

As has already been intimated, the dif-

Maximum Deflection Rigid St-iybolt .0483 in.; Maximum Deflection Flexible Staybolt .0658 in.

DEFLECTION OF STAYBOLTS NO. 3, TOP ROW BACK; WOOTTEN BOILERS, DELAWARE & HUDSON CO.

impression left by the test is that the

NN'ootten firebox is much more rigid than

the wide firebox with the radial stays

when rigidly stayed, and that if it were

to be given a complete installation of

present during the progress of the work,

;ind it has been driven home in a man-

ner that is more than convincing, it is

demonstrative of the desirability of flexi-

bility in boiler construction
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Metallurgy in the Manufacture of High Speed Steel

The aim of the manufacturer of high

speed steel is to make a uniform metal

that will best meet the requirements of

the average machine shop on general

work, and at the same time allow the

widest variation in heat treatment to

give desired results. High speed steel is

one of the most complex alloys known.

It contains approximately 24 per cent, of

alloying materials, including tungsten,

chromium, vanadium, silicon, manganese,

and in addition to these there is often

found cobalt, molybdenum, uranium,

nickel, copper and tin. The steel to be

within the range of generally accepted

analysis should contain over 16 per cent.

and under 20 per cent, tungsten. If of

lower tungsten content it should carry

proportionately more chromium and va-

nadium.

The combined action of tungsten and

chromium in steel gives to it the remark-

able property of maintaining its cutting

edge at relatively high temperature. This

property is commonly spoken of as "red-

hardness." The percentages of tungsten

and chormium present should bear a defi-

nite relationship to each other. Chro-

mium imparts to steel a hardening prop-

erty similar to that given by carbon, al-

though to a less degree. The hardness

im.parted to steel by chromium is accom-

panied by brittleness. The chromium

content should be between 33^ and 5 per

cent.

Vanadium was first introduced in high

speed steel as a "scavenger," thereby pro-

ducing a more homogenous product, of

greater density and physical strength. It

soon became evident that vanadium wlien

in larger quantities than necessary as a

scavenger, imparled to high speed steel

a much greater cutting efficiency. Re-

cently no less an authority than Prof.

J. O. Arnold, of the University of Shef-

field, England, stated that "high speed

steels containing vanadium have a mean

efficiency of 108.9, as against a mean effi-

ciency of 61.9 obtained from high speed

steel without vanadium content." A wide

range of vanadium content in high speed

steel, from 'A to lyi per cent., is per-

missible.

Sulphur and phosphorous are two de-

ments detrimental to all steels. Sulphur

caused "red-shortness" and phosphorous

causes "cold-shortness." The pernicious

etfccls of these two elements counteract

each other to some extent, but the con-

tent should be not over .02 sulphur and

.025 phosphorous. The general bad ef-

fect of small quantities of sulphur and

phosphorous is due to their not being

uniformly distributed, owing to their ten-

dency to segregate. The detrimental ef-

fects of tin, copper, and arsenic are not

generally realized by the trade, .'^mall

quantities of these impurities are exceed-

ingly harmful. It is difficult for public

chemists to analyze them. The manga-

nese and silicon contents are relatively

unimportant in the percentages usually

found in high speed steels.

The chemical composition of steel for

any purpose is a basic consideration and

must be such as will meet the require-

ments, but the quality of the steel does

not depend wholly upon the chemical

composition, but to some extent upon

local conditions surrounding the manu-
facture. Properly speaking it represents

the highest art in the making of steel by

tool steel practice. It is indeed an art

aided by science. The human element in

the manufacture of high speed steel is a

decided factor, and steel manufacturers

and steel treaters are more vitally inter-

ested in the changes that take place in

the steel during the various processes of

manufacture rather than a detailed de-

scription of those processes, that are

more or less familiar to all.

In order that good high speed steel may
be furnished in finished bars, it must be

of correct chemical analysis, properly

melted and cast into solid ingots, free

from blow-holes and surface defects.

Sudden changes of temperature are to be

guarded against at every stage of the

manufacture and subsequent treatment.

Ingots of high speed steel are relatively

weak, and the tendency to crack due to

cooling straiiis is great. For this reason

the hot ingots are not allowed to cool

quickly, but are placed in furnaces that

are of about the same temperature and

are allowed to cool gradually before be-

ing placed in stock. Good high speed

steel can be made only from good ingots.

Steel treaters should be more vitally in-

teresled in the important changes that

take place in high speed steel during the

hammering operations than that of any

r;lhcr working that the steel receives in

tlie course of its manufacture.

The making of the structure begins

under the hammer, and generally speak-

ing, high speed steel of good quality

works well under the hammer. Ingots

?re first hammered into billets. The

hammer blows should be heavy, so as to

cause compression into the center of the

billet; otherwise undesirable characteris-

tics such as coarse structure and carbide

envelopes will exist and cause the steel

ircaler much trouble. Surface defects in-

visible in the ingot may be opened up

imder the hammering operation, in which

event they are clipped from the hot billet.

The billets are then carefully inspected

and all surface defects ground or chipped.

The hammered billets are again slowly

heated and receive a second hammering,

known as "cogging." The billet resulting

therefrom is known as a "cogged" billet

and is of the proper size for the rolling

mill or for the finishing hammer.

The various factors governing the

proper rolling of high speed steel are so

numerous that it is necessary for each

individual rolling mill to work out a

practice that gives the best results upon

the particular analysis of the high speed

steel that they make. The heating and

finishing temperatures, draft and speed of

the mill must all be considered. There is

no department of a tool steel plant where

the personnel of the actual operators has

a greater influence upon the quality of

the finished product. It should be de-

livered from the rolling mill to the an-

nealing department free from scale, for

scale promotes the formation of a de-

carbonized surface. In the preparation

of bars of high speed steel for annealing,

the bars are packed in tubes with a mix-

ture of charcoal, lime and other material.

The tube is sealed and placed in the an-

nealing furnace. The temperature of the

furnace is gradually raised to about 1,650

deg. Fah., and held there for a sufficient

length of time, depending upon the size

of the bars. After very slow cooling the

bars are removed from the tube.

As to the heat treatment of high speed

steel, it is customary for the manufac-

turer to recommend to the user a pro-

cedure that will give to his steel a high

degree of cutting efficiency. This cutting

efficiency depends upon the thermal sta-

bility of the complex hardenites existing

in the hardened and tempered high speed

steel. The hardenites may be described

as that form of solid solution which gives

to high speed steel its cutting efficiency.

They are produced by heating the steel

to a very high temperature, near the

melting point, which throws into solution

carbides and tungstides, provided they

have been properly broken up in the ham-
mering process and uniformly distributed

throughout the steel. By quenching the

steel at correct temperature this solid

solution is retained at atmospheric tem-

perature.

The general practice of tempering high

speed steel is almost unifortnly towards

the following: Slowly and carefully pre-

heat the tool to a temperature of approxi-

mately 1,500 deg. Fah., taking care to

prevent the formation of excessive scale.

Transfer to a furnace, the temperature

of which is approximately 2,250 to 2,400

deg. Fall., and allow to remain in the

furnace until the tool is heated uniformly

to the above temperature. Cool rapidly

in oil, dry air blast, or lead bath. Draw
back to a temperature to meet the physi-

cal requirements of the tool, and allow

it to cool in air.

If was not very long ago ihat the de-
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»irability of druwing hardened high speed

steel to a temperature of 1,100 dcg. Fah.

was pointed out, and it was indeed en-

couraging to learn that comparatively

few treaters of high speed siecl have

failed to make use of this fact. Many
steel treaters at first contended that the

steel would be soft after drawing to this

temperature and it is only recently that

the old prejudice has been eliminated,

after numerous tests have demonstrated

the value of the new methods.

It might be stated that high speed steel

should be delivered only in the annealed

condition, because annealing relieves the

internal strains inevitable in the manu-
facture and puts it in vastly improved

physical condition. The manufacturer's

inspection after annealing also discloses

defects not visible in the unannealed

Slate. The only true test for a brand of

high speed steel is the service that it gives

by continued performance under actual

shop conditions. The average buyer of

high speed sieel is not justified in con-

ducting a test, but can well continue to

purchase his requirements of high speed

steel from a reputable manufacturer that

is nationally known. The manufacturer

of high speed steel is always willing to

cooperate with the trade in the conduct-

ing of a test and is much interested in

the information received from a well con-

ducted test approaching actual working
conditions in the plant in which the test

is made. The lest should be conducted

along lines laid down by the customer

who may devise a test that would give

the best basis for conclusions as to how
the particular brands of high speed steel

would perform un<icr actual shop condi-

tions.

The value of the file test depends upon

the quality of the file and the intelligence

and experience of the person using it.

The file test is not reliable except in the

hands of an experienced operator. The
manufacturer of small tools made of high

speed steel sometimes carries the file test

to extremes. Almost every steel treater

knows of numerous instances where a

lathe tool which could be touched with

a file has shown wonderful results as to

cutting efficiency. The terms of war-

ranty almost universally adopted, with

slight variations, are as follows : "We
will replace or allow credit for any steel

which, if properly selected and used, shall

prove defective, but we will not allow

claims for labor or damage." There is

no stronger or more equitable fo/m of

guarantee in any line of business. The
manufacturer should be given the oppor-

tunity to have one of his experienced

service men inspect and examine material

claimed to be defective at his plant, in

order that he may have the opportunity

to determine the heat number from which

the steel was rolled, its analysis, and
other valuable data concerning its work-
ing through the mill. It is only by care-

fully following customers' complaints that

the manufacturer is able to correct faults

and improve his product. The maintain-

ing of a competent corps of experienced

service men helps the manufacturer as

nothing else could in maintaining and
constantly improving the quality of his

product.

The practice of buying high speed steel

by brand names is justifiable. The guar-

antee behind high speed steel is the

standing and reputation of the manufac-

turer, who should maintain in his employ

metallurgists and experienced service

men who will be ready at any time to

heat, treat and demonstrate to the buyer's

satisfaction that the product furnished

will meet any reasonable requirement.

Mo steel treater can question the fact

that the results obtained from heat treat-

ing depend upon the operator, and the

results obtained depend largely upon his

individual experience and skill to the end
that a nearer approach to perfection may
be obtained.

:The Car Axle
Its Early History and Development

The early history of the car axle is not

very well known and we have only occa-

sional glimpses of its career prior to the

formal organization of the Master Car
Builders' Association in 1867. The first

material used was wrought iron and that

continued to be the standard well down
through the seventies and early eighties

of the last century, though steel had been

used for many years is small or experi-

mental quantities before its final and per-

manent use. And, during the transition

period from wrought iron to steel there

were many experiments in the composi-

tion of the latter.

The first steel axles to be used on the

Pennsylvania R. R. were a small lot put

under passenger cars in 1861. This con-

tinued up to 1868, most of those used

having been imported from Naylor & Co.,

in England.

Based on experience with these axles

the report of the superintendent of motive

power of the Pennsylvania R. R. for 1866

contained this statement:

"We have received during the year 600

steel axles for passenger cars, and 1,307

freight axles, which we have been grad-

ually putting in service since July last.

Our experience in their use is too lim-

ited to warrant an expression of opinion

as to their durability or safety as com-
pared with the best iron axles. We are of

the opinion, however, that they will

prove much superior to iron axles in

every respect."

This was corroborated in the report for

1867 as follows:

"Steel axles are now being used ex-

clusively under all passenger, baggage and

express cars, and very gradually under

freight cars. Our experience thus far has

proved them to be safer and much more
durable than the best iron axles."

The Pennsylvania, therefore, was the

first to adopt steel for passenger car

axles and, in 1868, steel was used almost

exclusively for that service and a few

may have been used under freight cars.

Their high price seems to have been the

principal reason for not using more of

tliem. But the introduction of steel went

on steadily and rapidly and the last rec-

ord obtainable of the purchase of iron

axles by this road was in 1890 when there

is a record of 100 iron axles having been

accepted by the test department as against

35.800 steel axles accepted in the same
time. In the previous year (1889) there

were 30O iron and 43,860 steel axles ac-

cepted. So from 1890 nothing but steel

was used for new axles on the Pensyl-

vania.

Meanwhile in the early seventies a bat-

tle roj'al had been waged at the conven-

tions of the Master Car Builders' Asso-

ciation over axle dimensions. The prob-

able reason for this discussion lay in the

lack of scientific training among the mem-
bers of the association. As a member
naively remarked at the 1872 convention:

"In 1858 I used to have broken axles, and

in thinking the matter over, had made
up my mind that something was wrong."

The first record of the steel for new-

axles was used on the Pennsylvania.

The material, however, did not have

clear and easy sailing into the port of

adoption on other roads. Iron had been

used for too long a time not to have

created a prejudice in its favor especially

ill the matter of easy lubrication.

The opinion was ven' w'idely held that

wrought iron journals were more easily

lubricated than were those of steel. As
one master mechanic expressed it,

"Wrought iron is fibrous and the rolling

of the journal under the brass smooths

these fibers down like the nap of a silk

hat." So there were all manner of rea-
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sons more or less fantastic for this sup-

posed superiority of the wrought iron

axle.

The matter was discussed in a com-

mittee report in 1894 to this effect

:

"The opinions of roads with regard to

the comparative freedom from heating of

iron and steel axles, seem to be about

equally divided, and about all that can be

said is that steel axles are freer from

flaws and seams in journals than iron,

and for that reason heat less from those

causes. But, on the other hand, the grain

of steel axles being much closer than in

iron, there is less opportunity for the oil

to be held in the minute spaces between

the molecules of the metal, and, as a con-

sequence, it is somewhat more difficult to

lubricate steel journals, if they are loaded

anywhere to their full capacity."

The probability is that any apparent

differences that may have appeared were,

for the most part imaginary. However

that may be. the steel axle has entirely

supplanted the older iron a.xle and it is

doubtful if it will ever come back to its

own again.

The matter of a.xles coming before the

association was in 1869 when there was a

long discussion, followed by the adoption

of a resolution that "an axle for heavy

passenger and sleeping cars should be at

least 4^ in. in the wheel seat, and 3J4 in.

in the center, the journals to be 354 '"•

by 7 in. long and of the best hammered
iron."

This was an expression of opinion and

not the formal adoption of a standard.

Then the matter was dropped for two

years to be brought up at the 1872 con-

vention where a verbal report was made

by a committee and there were tentative

recommendations of a form of axle some-

what resembling the present shapes, but

of much smaller dimensions. At first the

suggestions were merely towards a uni-

formity of axles and oil boxes but before

the meeting was over, they were talking

about standards ; the first man recorded

as having used the term being Mr. M. C.

Andrews of the New York & New Haven
Railroad, and the size of journals recom-

mended was 3% in. in diameter and S'A

in. or 6 in. long. This discussion closed

with the appointment of a committee to

report on car axles, oil boxes, journal

bearings and center plates at the next

meeting. This was in 1872.

The next year the committee made a

report and recommended for adoption as

a standard an axle 4^ in. in diameter

at the wheel seat, and with a journal i'A

in. in diameter and 7 in. long. Mr.

.^dams of the committee presented a

minority report suggesting a larger dia-

meter of journal but giving no measure-

ment. The matter was considered of

such importance that discuslon was

postponed for 24 hours, when Mr. Adams
came out with a definite recommendation

to adopt 4 in. for the journal diameter.

Then the discussion was on. The repre-

sentative of the Pennsylvania argued for

a smaller journal; he knew that 35^ in.

was big enough because it and even

.•smaller axles were running satisfactorily,

and that such a big journal as 4 in. would

r.ot be used. Mr. Leander Gary of the

New York Central was a prominent

member in those days and his argument

was the essence of good sense. He said:

"i hope the gentlemen will not adopt any-

thing because they think the Pennsylvania

road or the Erie road or the New York
Central road or any other railroad will

adopt it, but will recommend something

that will be right, if it is never adopted."

The discussion occupied nearly the whole

of the second day's proceedings and was

continued on the third. For hours the

discussion waged, the advocates for a

small journal led by Mr. Van Houten
of the Pennsylvania and those for the

large by Mr. Gary of the New York Cen-

tral. Finally after ballots for choice of

dimensions one was taken on the recom-

mendation of the committee for a S'/i in.

by 7 in. journal. This was lost by a vote

of 29 to 38. Then came the final vote

on the 3H in. by 7 in. recommendation

which was adopted unanimously, and the

first standard of the Master Car Build-

ers' Association was born.

It is interesting to note that in this

whole discussion there was not one word
about fiber stresses on the axle. It is

doubtful if there was a man there that

ever thought of it or of elastic limits and

such like things. It was a discussion of

purely practical men who were guessing

at results and who fortunately guessed

well. But it was a long time before the

standard came to be accepted. In 1876

if was suggested to rescind the vote of

1873. and as late as 1878, there were a

great variety of axles in use on many of

the roads of the country ; the Canada
Southern alone reporting the possession

of 18 classes.

In all of this there was nothing about

specifications and tests of materials,

nothing about stresses and the action

under load. It was merely a matter of

getting an axle big enough not to break,

and one that would run cool in the jour-

nals. Hot boxes had been the bug-a-boo

of the advocates of the small boxes and

it took much argument to convince them

that the higher peripheral speed of the

larger journal could be made to run cool.

It must be borne in mind that at the

time of the adoption of the first stand-

ard axle, the capacity of freight cars

throughout the country was ten tons,

without an allowable percentage of over-

load : that the weight of the empty car

was the same and that there was no in-

tention or expectation of increasing that

capacity. The standard was adopted by

the individual vote of the members pres-

ent regardless of the number of cars

under their jurisdiction, so that it is small

wonder that there was a minority, oppos-

ing the increase in the general practice

as to the size of axles when the dis-

cussion was filled with records of axles

worn to all diameters down to 2 in. that

had done their work without failure.

There were no tests and no specifica-

tions for axles proposed for purchase or

inspection, and it was tacitly assumed that

they would be of wrought iron. Indeed

it was not until 1896 that the matter

came up.

Meanwhile in 1886 a specification was
drawn up by Mr. Theo. N. Ely, superin-

tendent of motive power of the Penn-
sylvania R. R. for iron and steel axles

which latter had. as we have seen, then

become the standard axle material of the

road. And these specifications may be

regarded as the root from which later

specifications were developed. They were
as follows

:

Specifications for Axles.

For each 100 axles ordered, 101 must
be furnished, from which one will be

taken at random, and subjected to tests

prescribed for such axles. If the axle

stands the prescribed test, the 100 axles

will be carefully inspected and those only

will be accepted which are made and fin-

ished in workmanlike manner and which
are free from cracks or unwelded seams.

Locomotive tender and car axles to

have journal swaged, and all axles to be
centered with 60 degree centres.

Passenger Car and Passenger Locomotive
and Tender Truck Axles.

Axles must be made of steel and be

rough turned throughout.

Two test pieces will be cut from an
axle, and the test sections, of 5^ inch

diameter by 2 in. long may fall at any
part of the axle, provided, that the centre

line of the test section is one inch from
the centre line of the axle. Such test

pieces should have a tensile strength of

80,000 lbs. per square inch and an elonga-

tion of 20 per cent. Axles will not be

accepted if the tensile strength is less

than 75,000 lbs., nor the elongation below

15 per cent., nor if the fractures are

irregular.

Freight Car and Freight Locomotive and
Tender Truck Axles.

Steel.—Steel axles for freight cars, and
freight locomotive, and tender trucks, will

he subjected to the following test, which

they must stand without fracture:

Axles 4 inches diameter at centre—Five

(5) blows at 20 feet of a 1640 lbs. weight,

striking midway between supports 3 feet

apart; axle to be turned over after each

blow.

Axles 4)^ inches diameter at centre

—

Five (5) blows at 25 feet of a 1640 lbs,

weight, striking midway between supports



332 RAILWAY AND LOCOMOTIVE ENGINEERING November, 1919

3 feet apart; axle to be turned over after

each blow.

/ro«.— Iron axles for freight cars, and
freight locomotives, and tender trucks, are

to be hammered ; new muck bar must be

used, which must be thoroughly reworked

at least once before piling for the axle;

i; must be tough, librous, uniform and
free from scrap. If reworked by rolling

the slabs must not be greater than ^ inch

thick when piled for the axle ; if reworked

by hammering, the power of the hammer
must be sufficient to work the pile of its

centre to the satisfaction of the P. R. R.

Inspector. Such axles will be subjected

to the following test, which they must
stand without fracture

:

Axles 4 inches diameter at centre

—

Three (3) blows at 10 feet and two (2)

blows at 15 feet of a 1640 lbs. weight,

striking midway between supports 3 feet

apart; axle to be turned over after each

blow.

Axles 4f^ inches diameter at centre

—

Three (3) blows at 12 feet and two (2)

blows at 18 feet of a 1640 lbs. weight,

striking midway between supports 3 feet

apart ; axle to be turned over after each

blow.

It will be seen that these specifications

called for passenger car, locomotive and
tender truck axles of steel, rough turned

throughout, and subject only to tensile

test, the requirements being a tensile

strength of not less than 75,000 pounds

per square inch (80,000 desired) and an

elongation of not less than 15% in two
inches (20% desired). For freight car,

freight locomotive and tender truck axles,

steel or iron, subject only to drop test.

It was not until 1896 that the axle

question was brought before the Master

Car Builders' Association in a scientific

manner. In that year a committee headed

by Mr. E. D. Nelson and having George

Gibbs and William Forsyth as members
presented a report containing a thoroughly

scientific analysis of the whole axle ques-

tion. It took up the matter of stresses

and strains and concluded with a set of

specifications for both steel and iron axles.

Here we find the chemical composition of

steel axles as well as their physical

properties in the tests which both types

must meet.

That the work of this committee was

exceedingly well done is shown by the test

of time. Take the delicate matter of

chemical composition for example. Later

specifications have merely given more

latitude. If we compare the original com-

position as given in 1896 with that last

issued in 1916 we find that carbon placed

first at .40 per cent is given a range of

from .38 to .52 per cent. Manganese had

an upper limit of .50 per cent, and now
has a range of from .40 to .60 per cent.

Phosphorus stands as placed at .05 per

cent and sulphur's upper limit has been

raised from .04 to .05 per cent. So that

axles made in accordance with the speci-

fications set forth by the Nelson com-
mittee in 1896 would meet every require-

ment of today.

The dimensions of the axle have, of

course, changed with the growth of car

capacities. ,\s we have already seen, the

first standard axle with a 3^ in. by 7 in.

journal was designed for cars of 10 tons

capacity without expectation of an in-

crease. But before the end of the decade,

that is, 1880, cars of larger capacity had
come into service and the passage through

capacities of 30,000 lbs.., 40,000 lbs. to

60,(XX) lbs. was very rapid.

It was found that the original standard

was of ample strength to carry cars of

40,(XX) lbs. and a number of car builders

contended, when the subject of a larger

axle was brought up for discussion, that

it was of ample strength for cars of 60,000

lbs. capacity. This may be considered

the last of the practical man's entrance

into the discussion for the determination

of axle dimensions. He was defeated and

in 1879 the association adopted an axle

with journals 4% in. in diameter and 8

in. long for cars of 60.000 lbs. capacity.

This held for 15 years until the standard

for 80,000 lbs. with 5 in. by 9 in. journals

was proposed by the Nelson committee in

1896. Since then two larger sizes have

been made standard having journals 5^
in. by 10 in. and 6 in. by 11 in., respective-

ly, for cars of 100,000 lbs. and 140,000

lbs. with an allowable 10 per cent over-

load.

These later designs are merely en-

larged replicas of the original design, and

if their contours are compared one cannot

fail to be struck by the similiarity that

persists throughout the whole range. And
with this before us we must give great

credit to those practical men in 1873

headed by Mr. Leander Gary who
promulgated and secured the adoption of

the first Master Car Builders' Association

standard axle.

Standardization of Railroad Eqiupment.

In an opinion expressed to a Congres-

sional committee on the above subject,

.Alba B. Johnson, president of the Rail-

way Business Association, stated that in

so far as standardization is desirable for

the sake of practical stability and con-

venience of repairs, the railroads them-

selves, with the cooperation of the manu-

facturers, have in the natural course of

business adopted and employed it. A
standard specification in vogue on Ameri-

c.Tn railways is not the edict of a poten-

tate or a board of potentates. It comes

up from below. It must make its way
into general approval before it can have

the force of a regulation which the minor-

ity will observe. So far as the manufac-

turer goes, the matter of applicability, of

usability, which is the same thing as in-

terchangeahility, is out of his hands with-

out action of government. For several

decades the Master Car Builders' Asso-

ciation and ihc Railway Master Mechan-

ics' Association (locomotive), scientific

institutes of railway officers, have an-

nually added to the appliances whose di-

mensions and requirements for perform-

ance are "specified." These the Ameri-

can Railway Association, as it existed

prior to government control, recom-

mended to all the roads. Generally, they

were put into effect as soon as an-

nounced. The need for standardization

of locomotives is almost wholly imagi-

nary. A locomotive rarely leaves the

road owing it or even the division for

which it was built ; hence in time of

peace and almost entirely in time of war

all locomotive repairs are made at home.

.As 10 cars, intcrchangcability has been

made universal in the United States.

Railroad Rolling Stock in France.

.According to a report made by the

Minister of Public Works, the rolling

stock available for operation on January

1, 1919, comprised 14,574 locomotives,

368,683 freight cars, and 43,956 baggage

and passenger cars, as compared with

13,800 locomotives, 376,000 freight cars,

and 49,320 baggage and passenger cars

on August 1, 1914. On the latter date

there were 1,720 locomotives, 14,840

freight cars and 4,474 baggage and pas-

senger cars out of repair or otherwise

temporarily non-serviceable. The amount

of such rolling stock on January 1,

1919, included 2,854 locomotive, 38,520

freight and 7,817 passenger and mag-

gage cars. Deducting the non-service-

there was on January 1, 1919, a net total

of 11,720 engines, 330,163 freight cars, and

36,139 passenger cars ready for service,

as against 12,080 engines, 361,160 freight,

and 44,846 baggage and passenger cars

on Au'.;ust 1. 1914, at the outbreak of the

New Electric Locomotives.

Prominent railway officials and engi-

neers of the Chicago, Milwaukee & St.

Paul system witnessed an exhibition of

the new type of electric locomotives at

the works of the General Electric Com-
pany ai Erie. Pa., on November 8. The
locomotives are of the bi-polar gearless

type 3.000 volts direct current, the motor

armatures being mounted directly on the

driving axles, thus eliminating all power-

transmitting devices, and giving a reduced

low-cost maintenance. There are five of

these new locomotives, each weighing 265

tons, with 229 tons on the drivers. They

have 14 axles, and are capable of obtain-

ing a speed of 65 miles an hour. They

are being placed in service on the new

Cascade electrification of the road known

as the Othello-Seattle-Tacoma electric

zone.
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Details of Parts of the Pacific Type Locomotive as Shown
In Our New Chart, No. 12

I. Crosshead, Guides, Piston and of parts which we are describing are guide and the one illustrated herewith.

Piston Rod.

-As stated in an announcement in regard

to our new chart of a Pacific Locomotive,

we begin the series of articles with a de-

tailed description of the main reciprocat-

mainly those of the Class K 4 S of the

Pennsylvania railroad, and many of the

essential details of that type of engine

have been used in the chart without any

change whatever. Among these are the

The elevation of the guide yoke and cross

section of the guides shows how this is

accomplished. There are three guides in

all, one at the top and two at the bottom,

'''he upper guide has a full bearing sur-

Bl/C/rL£ PLAT£ re£

GUIDES, GUIDE YOKE AND CROSS SECTION OF THE GUIDES.

iiig parts of the locomotive, the parts

from which the locomotive receives its

motion. As is well known, there are a

variety of forms in which these parts are

in service, and necessarily so, because the

requirements of the service of the differ-

ent types of locomotives are variable,

from the lightest type of narrow gauge

locomotive, and lighter types of switchers,

to the heavier types of Mallets and other

high-powered locomotives. It will be ob-

served in the accompanying description

that there is a degree of lightness in the

parts which is largely the resuU of a

marked improvement in the quality of

steel and other metals. This is the result

of long and successful experiments, and

from recent developments it may be safely

said that the end is not yet.

In selecting the Pacific type of locomo-

tive, it may be safely stated that it pre-

sents in a marked degree a type of the

most approved development of the mod-

ern high-powered locomotive, and a close

study of the pans by the seeker after in-

formation cannot fail to add greatly to the

complete mastery of details so essential to

those engaged in the mechanical depart-

ments of railways.

Coming to the subjects immediately be-

fore us it may be repeated that the details

four pieces forming the subject of this

article.

The guides are peculiar to Pennsylvania

practice and are a modification of the box

guide used so extensively on that road.

^ai6/fa?y£<5

face across its whole width which extends

to the outer edges of the two lower guides

and is 12 ins. wide. The lower guides

have a width of 3J4 ins. each. This top

guide also serves as the main support for

—

A

J)iCT.\II,S OF CKOSSIIEAD.

As the engine runs forward for most of

the lime, it is evident that the top wear-

ing face of the crosshead and the ijottom

bearing face of the guides are subjected

to the greatest wear. I'or that reason

it is desirable that these bearing surfaces

should be made as large as possible and

this has been attained in both the box

the two lower ones. Both are carried at

the cylinder end by the usual brackets

cast to the back cylinder head. The up-

per guide is supported not far from the

center of its length by the guide yoke to

a heavy boss of which it is boiled by two
1'4 ins. bolls having cylindrical heads

countersunk below the bearing surface.
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Tlic-r are spaced 3'/j ins. from cciilcr to

center, and with the iwo bolts through the

cylinder head bracket, serve to keep the

guide in line.

This upper guide is very heavy. The
main body is 2V< ins. thick to the top of

which is added a stiffening rib SJ/i ins.

wide rising to a thickness of 1^ ins. at the

point of support. Of course, in this case,

the upper guide must be lined first and

this is done by liners at the cylinder head

bracket and beneath the guide yoke bear-

ing against the guide. The lower guides

are lined at the ends as with the old-time

construclion

The guide yoke is a steel casting bolted

EXTENSION TYPE PISTON ROD.

point o; aliachment to the guide yoke.

The two lower guides are 3ji ins. wide

and are held by the brackets on the back

cylinder head at one end and a guide

safety strap made of 3 ins. by 1 ins. steel

at the back. As will be seen from the

engraving, this strap and, with it. the

DET.MLS OF PISTON AND PACKING
RINGS.

back end of the lower guides are sup-

ported by the upper guide.

The material used for the guides i»

either steel forgings or castings.

The method of lining the guides with

the cylinder center is that used since the

memory of man runs not to the contrary.

That is. bv liners or shims placed at the

lo the outside of the frame and with a

buckle plate attaching it to the barrel of

the boiler.

The crosshead is a very light steel cast-

ing. All superfluous metal has been cut

away and it consists of a boss into which

the piston rod is keyed, two check pieces

for holding the crosshead or wristpin

and two lips to act as bearing surfaces

against the guides. It is lO'A ins. from

the top bearing surface to the center of

the wristpin which gives a clearance for

the connecting rod when the crankpin is

on the upper quarter. The bearing sur-

faces are 24 ins. long by 12 ins. wide, so

that there is 2 sq. ft. of bearing surface

for the upward thrust of the crosshead

which drops to 1 1/12 sq. ft. or 156 sq. ins.

for the lower surface which carries the

weight of the crosshead when the engine

is drifting and to which the thrust of the

connecting rod is added when the engine

is using steam and running backwards.

The bearing surfaces are lined with l-i

ins. of dandelion metal which is held by

tinning and dovetailed grooves. Its own
surface is also scored with oil grooves.

Dandelion metal is a white bearing

metal composed of 72 per cent lead, 10

per cent tin and 18 per cent antimony.

The wristpin is hollow and is turned to

fit a taper bore in the two checks of the

crosshead, where the tapered surfaces arc

in line with each other. The pin, of

course, is turned to a cylindrical form

between the cheeks to take the connecting

rod brass, where it has a diameter and

length of 514 ins. It is put in place from

the inner face of the crosshead and held

by a nut on the outside. The piston rod

is of the extension type and runs from

the crosshead through the stuffing box

and piston to the end of the extension.

It is of steel, first forged to the dimen-

sions shown and a 2'/$ ins. hole is bored

through it from end to end. The en-

larged portions are then forged down to

proper size for turning. This leaves a

'A in. hole from end to end, except where

it has not been forged down where it is

214 ins. in diameter, as shown in the

drawing.

The back end of the rod is fitted to the

crosshead on a taper of one in thirty-two,

where it has a bearing at the ends only,

the center being cut away as shown in

the engraving. It is held to the cross-

head by the usual key. These bearings

are 3 2/16 ins. long at each end with a

total distance of 9 ins. over all. The

body of the rod is 4!^ ins. in diameter.

The piston is shrunk upon the rod with

a shrinkage allowance of .01 ins. on a

nominal seat diameter of 4fi ins. or a

ratio of 1 to 475.

The piston is set up against a shoulder

on the rod and is held by a 4-ins. nut on

the extension portion. This extension

portion is 3'/2 ins. in diameter.

The piston is of the dished type and is

a steel casting with a web tapering from

J4 ins. to 1 ins. in thickness. The packing

rings are plain spring rings with an L-

shaped segment let into the groove at the

joint to prevent the ring from turning.

The joints of the two rings are staggered

and set 120 deg. apart or 60 deg. on each

side of a vertical center line in the lower

DETAILS OF WRIST PIN.

half of the circle. The rings have a width

of 13/16 ins. and a depth of 11/16 ins.

plus the difference in the radii of the pis-

ton and the inside of the cylinder. The

grooves in the piston are cut to the width

of the packing so as to allow ease of

movement laterally and are fi ins. deep.

In fitting the piston it is rough turned

10 a diameter H ins. larger than that of

the cylinder, and then turned to fit. The

rings are turned H ins. larger than the

bore of the cylinder and are then sprung

into place, and each is fitted with a semi-

circular circumferential groove 3/16 ins.

wide and 3/32 ins. deep to serve as a water

packing. The rings also follow the usual

practice and are of cast iron.

These three pieces, crosshead, piston

and piston rod, with their necessary

complement of keys, pins and nuts, form

the true reciprocating parts and have the

following finished weights

:

Crosshead. 480 lbs.; piston and piston

rod, 820 lbs.; total, 1,000 lbs.

These weights, with the weight of the

connecting rod, are used for the determi-

nation of the counterbalance which will

be discussed in a later article.
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Baldwin & Whitney's Locomotive Engine for Passenger

or Freight Service—An Earlv Baldwin Locomotive

The accompan\4ng illustration, which is

reproduced on a smaller scale, from a

drawing made by Mr. C. T. Parry, who
subsequently became a member of the

lirm of M. Baird & Co., one of the pre-

decessors of the present Baldwin Loco-

motive Works corporation, shows a wheel
arrangement which was designed by M.
W. Baldwin, with the object of rendering

a large proportion of the weight available

for adhesion, and. at the same time, af-

fording adequate facilities for traversing

curves. The writer, while familiar with

the essential structural features of this

design, has never seen a drawing of it in

any technical treatise or journal, and be-

lieves that its showing will be as novel to

locomotive men of the present day as it

was to him. on recently seeing one.

The so-called "flexible beam truck," as

invented and patented by Mr. Baldwin,

in 1842, provided for iournalling the two
front axles of a six-wheel locomotive, all

the wheels of which were drivers, in two
parallel beams, each of which was cen-

trally pivoted to one of the side members
of the main frame, thereby permitting in-

•dependent lateral movement, in opposite

directions, of the two axles in passing

curves. It was first applied in engines

of this type, and later, similarly applied,

to a considerable extent, in eight coupled

engines, some of which were built for

the Pennsylvania R.R. as late as 1857,

and for other roads, as late as 1866. The
advent of the four-wheel leading truck.

invented by John B. Jervis, and first ap-

plied by him on the Mohawk & Hudson
Ry. in 1832. impressed the railroad men
of the United States so favorably that

within a few years thereafter it was

generally adopted, and soon became, and

has since remained, standard. The origin

and development of the design illustrated

will be understood by reference to the

following excerpt from the Illustrated

Catalogue of the Baldwin Locomotive
Works, 1874. page 23

:

"But the flexible beam truck also

enabled Mr. Baldwin to meet the de-

mand for an engine with four drivers

coimccted. Other builders were mak-
ing engines with four drivers and a

four-wheeled truck of the present

American standard type. To com-
pete with this design, Mr. Baldwin

modified his six-whcels-connected en-

gine by connecting only two out of

the three pairs of wheels as drivers,

making the forward wheels of smaller

diameter as leading wheels, but corn-

By J. Snowden Bell

bining them with the front drivers in

a flexible-beam truck. The first en-

gine on this plan was sent to the Erie

& Kalamazoo Railroad, in October,

1843, and gave great satisfaction.

The superintendent of the road was
enthusiastic in its praise, and wrote
to Mr. Baldwin that he doubted 'if

anything could be got up which would
answer the business of the road so

on record, but later ones of the same
type had cylinders 13 x 16 inches and 54-

inch driving wheels. Four of these were
built in 1843 and 1844. The only other
class of this type was of 15 tons' weight;
cylinders, 13''j x 18; driving wheels, 60
inches. Six of these were built, the last

in June, 1845. In June, 1846, one of the

12-ton class, with cylinders 13 x 16, and
54-inch driving wheels, was built for the

BALDWIN & WHITNEY'S LOCOMOTR^E ENGINE FOR PASSENGER AND FREIGHT
SERVICE.

well.' One was also sent to the Utica

& Schenectady Railroad a few weeks
later, of which the superintendent re-

marked that 'it worked beautifully,

and there were not wagons enough
to give it a full load.' In this plan

the leading wheels were usually made
thirty-six and the drivers fifty-four

inches in diameter.

"This machine, of course, came
in competition with the eight-wheeled

engine, having four drivers, and Mr.
Baldwin claimed for his plan a de-

cided superiority. In each case about
two thirds of the total weight was
carried on the four drivers, and Mr.
Baldwin maintained that his engine,

having only six instead of eight

wheels, was simpler and more ef-

fective."

The first engine of the type illustrated,

which was, as stated in the Catalogue,

built in October, 1843. was classed as 12

tons. The cylinder dimensions of this

particular ciigino have not been found

Philadelphia, Germantow-n & Xorristown
R.R., now a part of the Reading System,
but was rebuilt into a six-wheels-con-

nected engine, with 40-inch driving
wheels. This type was not thereafter

continued in practice of Baldwin Works.
The design was not without merit at

its date, but obviously could not success-

fully compete with those in which a four-

wheeled leading truck was applied. It

will be noticed that the engines bear the

earmarks of the early Baldwin practice

;

the hemispherical or "Bury" dome, in-

clined cylinders, outside frame bars, drop-

hook valve motion, and pump-barrel cross-

head guide.

Rolled Steel Wheels.
From tests recently made it appears

that rolled steel wheels when worn down
to or below the limit of wear, even

though the flanges are worn sharp are

not weakened in the flange, but only in

the tread. In this condition the flange is

considerably stronger than that of cast

iron wheels.
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Delayed Publication

The delay in tlio issuance of the Octo-
ber and subsequent numbers of Railway
AND Locomotive Excineerinc was briefly

explained in the Emergency Bulletin to

our readers and advertisers alike. We
are now making every effort to bring the

issuance of the delayed numbers back as

closely as possible to what should have
been the regular scheduled date for their

appearance, and are confident of doing

so shortly. The strike, which tied us up
for seven weeks, has driven nearly one-

third of the pubHcations affected from
New York City. We are going to stay

where we are, or hope to. The words of

encouragement that have come to us from
every section of the country are very

gratifying indeed. All we asked was fair

play and we are going to have it, if it

takes seven weeks, or seven years. If

we have been unable to issue our pe-

riodical in the first week of each month
as hitherto, the fault is not our own. We
now know what it means to enjoy the

forbearance and hearty support of our

readers and advertisers in such an emer-

Sency. That has been our compensation

for the trouble. We have been so well

paid, we don't know how to thank them.

Staybolt Deflection

The article on staybolt detlcciion,

which appears in another column, sets

forth some interesting and astonishing

data gathered in an entirely new field

of research. Wc have known for many
years that staybolts were subjected to

deflection in a locomotive form boiler,

but as to the character and amount of

this deflection we had no information

whatever. There have been many sur-

mises and many calculations made as to

the amount of the deflection, and many
surmises as to the distribution of the

variations of expansion of the two sheets

of the firebox. But, so far as we arc

aware, this is the first attempt that has
ever been made to measure the amount
and locate the character and distribu-

tion of tile deflections and the corre-

sponding stresses caused thereby.

There has been the assumption that

the deflection was greatest at the ends of

the firebox, because it was at the ends
that the breaking zones of staybolts

were located. It was also assumed that

the inner ends of the bolts at the back
end of the firebox were bent to the

rear, while those at the front were cor-

respondingly bent to the front. From
this it was argued that midway between
these two points there was a neutral

axis where the bolts were not bent at

all, and this was borne out by the fact

that along this supposedly neutral axis

the smallest number of breakages occurs.

Then it was assumed and even pub-
licly stated at a meeting of engineers

within a week of the appearance of this

article that the temperature stresses de-

veloped in a locomotive firebox were
negligible. The supposition being that,

after steam had been raised and the

boiler had settled down to its work of

steam production, the two sheets of the

firebox returned to their original posi-

tion of parallelism and adjustment and
that the staybolts again stood at right

angles to each sheet and were subjected

only to the tensile stress put upon them
by the steam pressure acting on the

stayed area allotted to each one of them
to support. It was taken for granted
that all of the deflection occurred dur-

ing the period of raising steam. Why
this assumption should have been made
i-- difficult to tell, except that everyone
thought, not excepting, we believe, the

author of the article under consideration,

that the staybolts were in their normal
position while the boiler was at work,
and if this were true, then the only
time when deflection could have occurred
was during the steam raising period. So
the whole thing seemed to have been
demonstrated to the quieting satisfaction

of all concerned.

For this bending at all was merely
a sop thrown to Cerebus to account for

the peculiarity of staybolt fractures.

which showed unmistakably that the

initial fracture and its progression
through ihe bolt was caused by the
bending of the same. So bending had
to be accounted for, and it was most
easy to lay it lo the probable inequali-

ties of temperature existing while steam
was being raised; but no one imagined
it to be a continuous performance.

But now it appears, from the investi-

gations of Mr. Fowler, that all of these

assumptions are more or less erroneous.
The only one of tlie lot that has a foun-

dation in fact is that the inner end of
the staybolts at the back end of the

boiler arc bent to the rear, while those
at the front are bent in the opposite

direction. Beyond that every supposi-

tion seems to be wrong. The bolls are

bent in the directions named, to be
sure; but they are also bent upward by
an amount dependent upon their posi-

tion vertically in the firebox, and when
once bent they stay bent and bending.

And this last is the one big fact which
has been brought out and which is of

the most importance that we should
know. The tensile stress to which the

staybolts are subjected is insignificant

in comparison with that imposed by the

bending stresses. That staybolts never

occupy their normal position at right

angles to the surface of the sheet while

the boiler is under steam, explains many
a staybolt breakage. Of course, they

should break if their ends are in con-

stant motion relatively to each other,

for it puts them in what is practically a

vibrating or bending test machine that

holds them out of alignment and keeps

them moving all the time. It appears

from the article that out of the hun-
dreds of readings that were taken no
two consecutive ones among them were
the same. .\nd, also, that it was only

when the boiler was cold or had been

allowed to stand for hours that the stay-

bolt came back to its normal position at

right angles to the two sheets.

This constant movement strikes a

blow at the hypothesis of a neutral axis

at the longitudinal center line of the

boiler. With both ends of the inner

sheet in constant motion relatively to

the outer, of course there can be no
fixed neutral axis. If there is one at

all, it must be an instantaneous one, and
this conclusion is sustained by the rec-

ords, which show that here, too, the

staybolts are being constantly bent to

and fro, though to a lesser amount than

those at the ends. And this explains

the reason for the smaller number of

breakages at the center of the boiler, as

well as the fact that they do break at

all. They are bent, but not so much.
Now, if staybolts are bent in such a

fashion as this, what happens to the

sheet? Here supposition led Mr. Fowler
astray in his preliminary work. He as-
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sumes that the tivo sheets remained

parallel lo each other at all timei, and

it was only when they did not, and threw

his instrument so much out of line as to

indicate movements that could not rea-

sonbaly be supposed to take place, that

he realized that the sheets were buckling

and that his first readings were in error.

Then came the discovery that not only

were the staybolts bending to and fro,

but also that the whole sheet was cov-

ered with a series of corrugations or

humps whose crests seem to be at the

point of staybolt attachment. And, also,

that these waves are, like the bolts that

cause them, in constant motion. And
in this we may find an e.Kplanation for

the cracking of the inner sheets that so

frequently occurs at the staybolts.

Then comes the movements in the fire-

box caused by the expansion and con-

traction of the tubes, which tells of back

tube-sheet movement as well.

It also appears that there is a diflter-

€nce in the behavior of the radially

stayed and the Wootten firebox, but as

to just what this amounts to cannot be

stated definitely because of the differ-

ence in the instruments used for making

the determinations on the two types of

boilers. But that this difference is con-

siderable and important there seems to

be no doubt.

These investigations, preliminary as

Mr. Fowler states that they arc, cer-

tainly disclose many new and important

features of boiler operation. And if they

can be carried out to the full completion

of the program that has been laid down,

they should stand in the first rank

among boiler investigations. It remains

to see what would happen with a full in-

stallation of flexible staybolts in a Woot-
ten boiler ; what really happens to the

sheets of the radially stayed, and then

what differences will appear when the in-

vestigation is carried to the Belpaire and

narrow ogee fireboxes. For they may
result in the speaking of the decisive

word as to the relative merits of the

several types for locomotive work. Cer-

tainly research along these lines ought

not to be brought to an end with these

preHminary tests.

The October Safety Drive.

When the ghosts of ten thousand men,

women and children appeared in grim

statistics year after year when the list of

dead were unrolled as the results of rail-

road accidents, who was it that should

have exclaimed in the words of Macbeth

:

"Never shake thy gory locks at mc. thou

canst not say that I did it
!" We do not

know, but we suspect, that it -was the

commissions. Federal and State, who
would not permit the railroads to charge

suffici'-nt rates to! provide transportation

at such prices as would allow something

for safety. Public clamor called into be-

ing the workingmen's compensation act,

and the railroad managers began saving

something from their necessities to lessen

the casualty list, robbing Peter to pay

Paul. Hence the call for "safety first"

grew into a chorus. The living gave

vocal utterance to the call of the dead,

and many of the brightest and best minds

in the railroad world took council and

thought blossomed into action. From
October IS to 31 was selected as a period

of united effort to see what could be ac-

complished. The results so far as the

eastern region is concerned is monu-
mental. The casualties show a decrease

of 48 per cent., in the face of an increase

of an enlarged traffic calling into physical

activi'y more than 10,000 employes in

101 railroads in the eastern region. Of
these railroads 61 showed a clear record.

Railroads, of course, vary in size, but it

is noteworthy that among the larger rail-

roads most all of the records are

remarkable, the Wabash heading the list,

with only one casualty, as against twenty-

two in the same period last year.

The national drive closing in the end

of October followed other successful sec-

tional and local campaigns, but was on a

larger scale than any previously at-

tempted. In the first seven months of

1919, there were 1,389 less deaths from

railroad accidents and 22,106 less injuries

than in the first seven months of 1918.

If these results can be accomplished by

intermittent efforts, surely it is within the

range of possibility to continue the ef-

forts and expand the periods until the

occasional two weeks of "safety first"

stretch into fifty-two weeks each year.

Thinking Before Acting.

There is an old story to the effect that

a man was once suing his neighbor for

damages, and when his lawyer made his

plea, he blubbered and wept most pite-

ously all through it. "What are you cry-

ing about?" the lawyer asked. "I had no

idea 'hat I had suffered so," replied his

client. This seems to express the situa-

tion of very many workmen. They had

no idea that they had suffered so, or in-

deed suffered at all until they had been

inoculated with the germs of discontent.

It is an unfortunate characteristic of hu-

man nature that its inclination to believe

the ill is greater than that to believe the

good. Then the average man is apt to

be swept off his feet by a glib talker who
makes great promises of an immediate

millennium, and will follow him to any

lengths. The history of the country is

full of examples of just such wanderings

from sane and sober action. Under ordi-

nary conditions such aberrations work no

great harm, and the evil cures itself. But

these arc not ordinary conditions and

times and the had effects of idleness and

decreased production are felt at once.

We arc suffering from an under produc-

tion of the necessities of life, and the

true interest of the country and of every

individual in it lies in the speeding up

of production to counteract the shortage

in every line. Strikes merely make bad
matters worse, and the trouble is that

they are not organized by men who have
the interest of the workingmen at heart,

but their own selfish aggrandizement.
The better and more intelligent class of

workmen have no sympathy with the

movement, because they know that their

own position is secure and object to the
leveling down process that results from
radical action.

As matters stand now there is already
much idleness and a prospect of much
unemployment and consequent suffering

if the present movement continues. There
is such a thing as raising rates beyond
what the trafiic will bear, and when this

is done there is no traffic.

It is a very easy thing to stand upon a
soap box and decry the government and
everything in the existing order of things,

but quite a different task to reconstruct
upon a foundation of hasty promises and
half-baked ideas a structure that will

have the necessary power of endurance.
So the workman, who is approached

by an apostle of discontent, will do well
to consider that apostle's preaching care-
fully before allowing himself to be swept
off his feet by specious arguments. Let
him ask first if the apostle knows what
he is talking about. Is he telling the
truth? Are the promises he makes pos-
sible of realization with human nature as
it is? Are the conditions which he paints
as of the true Utopia even desirable?

Is it the part of a man and an upright
member of society to participate in the

proposed action? Can he do it and be
true unto himself?

These are some of the questions that a

man should ask himself. He should think
for himself and not be led Hke a bear by
the nose, and that is the great trouble.

Most men do not think for themselves.

If they did the day of radical revolution-

ists would be short, and that of the real

reformer long and pleasant.

The Return of the Railroads.

Notice has been served on Congress by

the Administration that the railroads will

be returned to private ownership at the

advent of the new year. This is sooner

than we expected, but not sooner than

they should be. As to the amount due

the railroads, a country with 38 billions

of debt need not scruple at making it the

even 40. We presume that there are

enough printing presses in Washington to

issue a new set of bonds. If not, there

arc some here that have been standing

idle for some weeks ready to get busy.

There is no better collateral in the world

than t'nited States Government bonds.
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Air Brake Department

Locomotive Air Brake Inspection.

(ConliiiUid from pa^c 310, Oct.. 1919.)

959. Q.—How is the plug valve of the

present type of cock held to its seat ?

A.— By means of a port drilled through

the large end of the cock, which permits

pressure from the reservoir pipe to as-

sist the spring to hold it to its seat.

960. Q.—What advantage is there in

the use of a cut-out cock in the reservoir

pipe instead of the brake pipe?

.\.—The brakes may be applied from

the second engine of a double header,

without the necessity for first opening

the brake valve cut-out cock.

961. Q.—Can the brakes be applied in

service from the second engine?

A.—No. only in emergency.

962. Q.—Why not in service?

.\.—Because the brake valve service

port is closed when the double heading

cock is closed.

963. Q.—Is this of any disadvantage,

being unable to apply the'brakes in serv-

ice from the second engine?

A.—No, there would be no necessity

for applying them except in cases of

emergency, besides the brakes could not

be applied by a service reduction and

held applied while the lead engine was

feeding main reservoir pressure into the

brake pipe.

964. Q.—With the brake valve cut-

cut or double-heading cock located in the

reservoir pipe, what is the object of the

non-rciurn check valve in the application

cylinder branch pipe to the automatic

brake valve ?

A.—To prevent a back flow of air from

the application cylinder to the automatic

brake valve.

965. Q.—At what time might such a

flow back occur?

.\.—.A.fter the brake is applied in emer-

gency and all of the air pressure ex-

hausted from the brake pipe.

966. Q.—What might be the effect

without the check valve at such a time?

A.—Application cylinder pressure might

possibly unseat the brake valve rotary

and release or partially release the brakes

on the second engine at a time when they

were needed.

967. Q.—How could all of the brake

pipe pressure be exhausted by an emer-

gency or quick action application?

A.—By following instructions to leave

the brake valve in emergency position un-

til the train has stopped or until the dan-

ger has passed, or through a bursfed hose

or an open conductor's valve.

968. Q.—In what other way can brake

pipe pressure entirely exhaust?

Questions and Answers

A.—Universal valves and Passenger

Control valves exhaust the brake pipe

pressure to the atmosphere when they

assume quick action or emergency posi-

tion.

969. Q.—Should any repairs be made
to a brake valve or feed valve while it

IS on the locomotive?

A.—No.
970. Q.—Why not?

A.—Because either one of these valves

should be tested on a shop rack before

being returned to service after repairs

are completed.

971. Q.—Is it permissible to clean a

brake valve without removing it from the

locomotive?

A.—Yes, if all that is required is clean-

ing.

972. Q.— Is it permissible to clean a

feed valve without removing it from the

locomotive ?

.A.—No. Cleaning without a test might

leave the valve in a worse condition than

it was before the cleaning was attempted.

973. Q.—In what way?

A.—Removing any foreign matter from

the feed valve, especially from the supply

valve piston and the regulating valve seat,

changes the previous relation of these

parts to those they come in contact with.

974. Q.—As an example?

A.—When oil or dirt is removed from

the .<;upply valve piston or bushing, the

piston may be too loose a fit in the bush-

ing when replaced. Similarly, when the

dirt is removed from the regulating valve

and seat, it may start a leak.

975. Q.—What is the effect of too

loose a supply valve piston?

.\.—It prevents the operation of the

feel valve on slight lowering of brake

pipe pressure.

976. Q.—Why?
A.—Because the loose fitting piston will

permit main reservoir pressure to pass it

at the same rate that it may be escaping

from the brake pipe, and if so, there will

be no movement of the supply valve pis-

ion in supplying the leakage.

977. Q.—What is the eflfect of a leaky

regulating valve or a leaky supply valve?

-A.—If a bad leak, the brake pipe pres-

sure on the lone engine will increase

above the adjustment of the feed valve,

and if a small leak, will have the same

effect as a loose supply valve piston.

978. Q.—In what manner?
A.—The pressure that leaks from the

main reservoir into the brake pipe, will

have the same general effect as though it

was leaking past the supply valve piston.

979. Q.—\\hat is the most important

lit in connection with the feed valve or

reducing valve repair work?
A.—That of the supply valve piston in

its bushing.

980. Q.— The effect of too neat a fit?

A.—Too wide a variation between the

opening and closing of the feed valve.

981. Q—How will this show on a test

gage?

A.—By a variation or fluctuation of

more than 2 lbs. in brake pipe pressure.

982. Q.—How will the amount of

fluctuation vary ?

A.— In proportion to the fit of the

supply valve piston.

983. Q.—Can a piston be made to fit

a worn bushing?

A.—No, this is one of the impossible

things in air brake repair work.

984. Q—How are these bushings kept

true?

A.—By returning the valves to the

manufactunrs for repairs when the bush-

ings are found to be worn.

985. Q.—Why cannot this work be

done successfully in the average machine

shop?

A.—Because it is necessary to grind

these bushings to a perfect state, and if

done on a lathe, it will only be a tem-

porary job and the valve will fail to op-

erate correctly after a short time in serv-

ice.

986. Q.—What is the maximum open-

ing through the feed valve to supply the

brake pipe?

A.—About 1/lOth of a square inch.

987. Q.—Is there any difference be-

tween 1/lOih of a square inch and 1/lOth

of an inch square?

A.—Y'es, the former is an area of the

1/IOth part of a square inch, while the

latter is a square 1/lOth of an inch on

each side.

988. Q.—What is the capacity of the

feed valve in cubic feet of free air de-

livered to the brake pipe?

A.—It varies from about 30 ;o 125 cubic

feet of free air per minute.

989. Q.—At what time does the maxi-

mum rate of delivery occur?

.A.—With a high main reservoir pres-

sure and an empt\' brake pipe.

990. Q.—.^nd the minimum?
A.—When the brake pipe pressure is

within about 3 lbs. of the adjustment of

the feed valve.

991. Q.—What is the most important

thing to be observed in connection with

the regulating valve of the feed valve?

A.—That it is straight, of the correct

length, and a fit in the bushing.

992. Q.—Why is the fit of the valve
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in the bushing of any consequence when
the regulating valve spring will return it

to its seat after an operation ?

A.—If loose, it tends to "roll" about

and form an imperfect seat.

993. Q.—And the elTect?

A.—The wings of the valve do not

guide it to the same movement or seat

at all times, so that at times the valve

seats properly and at other times it does

not.

994. Q.—And when it does not seat

properly?

A.—It leaks, permitting brake pipe

pressure to increase.

995. Q.—What is the usual effect of a

loose regulating valve when the feed

valve is tested on a test rack?

A.—The feed valve operates correctly

for some time, then suddenly and without

noticeable reason the reservoir and brake

pipe pressures equalize.

996. Q.—How is the correct length of

the valve determined?

A.—With a small straight edge that will

enter the cavity into which the spring box
is screwed.

( To be continued.)

Train Handling.

{Continued from fagc 311, Oct., 1919.>

1013. Q.—At what point do these leaks

generally occur?

A.—Through the brake valve body

gaskets.

1014. Q.—When the brake applies or

"creeps on" with both brake valves in

running po.sition, what repairs are neces-

sary?

A.—Brake pipe leakage to be stopped

and the brake pipe feed valve to be re-

paired, provided that the brake has not

been caused to apply by overcharging the

brake system with the valve handle too

long a lime in release position.

1015. Q.—Will remedying either one

of the defects stop the undesired applica-

tion?

A.—Yes, but both disorders, if existing,

should be remedied.

1016. Q.—Why will not moving the

valve handle to release position prevent

a recurrence of the brake applying with

the handle in running position?

A.—Such movements aggravate the dis-

order by further overcharging the pres-

sure chamber of the distributing valve.

1017. Q.—Why do movements of the

independent brake valve fail to keep the

brake released?

A.—The movement of the independent

valve only affects the application portion

'li the distributing valve, while move-
ments of the equalizing portion are caus-

ing the applications of the brake.

1018. Q.— What would be wrong if the

brake persisted in "leaking on" with the

lone engine, and there was no brake pipe

leakage, and the brake would not apply

if the valve handle was placed on lap

position?

A.—The feed valve would of course

be defective, and the leakage would be

found in the feed valve pipe.

1019. Q.—Why does the feed valve

pipe leakage not show with the brake

valve handle on lap position?

A.—.^s explained in connection with

governor troubles, the feed valve pipe is

not in communication with the brake pipe

when the valve handle is in lap position.

1020. Q.—What is the effect of a leaky

rotary valve in the automatic brake valve?

.\.—If in excess of the leakage from

the brake pipe, the brake pipe and main

reservoir pressures will equalize.

1021. Q.—Will this result in a release

of the engine and tender brake?

.\.—Not unless the modified type of dis-

tributing valve is used.

1022. Q.—What is the difference?

A.—In one case the release pipe is

open to the atmosphere and in the other

it is closed preventing the release of the

brake.

1023. Q.—How is rotary valve leakage

quickly shown?
.\.—By closing the brake valve cut-

out cock in the brake pipe, when leakage

will quickly show on the air gage or lift

the equalizing discharge valve.

1024. Q.—How is leakage from the

main reservoir into the brake pipe

through the brake valve detected, or the

source located when the cut-out cock is

in the reservoir pipe?

.\.—By first placing the brake valve

handle on lap position to note whether

the feed valve is at fault. If pressure

thereafter increases, the brake valve cut-

out cock would be closed.

1025. Q.—What would he wrong if the

pressure increased after closing the cut-

out cock in the reservoir pipe?

A.—The cock itself wo'uld be leaking

main reservoir pressure into the brake

pipe.

1026. Q.—But if the pressure did not

increase with the cock closed?

A.—It would indicate that the rotary

valve of the brake valve was leaking.

1027. Q.—What could prevent the ap-

plication of the independent brake?

A.—The reducing valve failing to open

through a stuck supply valve piston.

1028. Q.—What could be wrong if

nothing unusual was noticed in the op-

eration of either one of the brakes, but

some time after the compressor is shut

down an attempt is made to apply the

independent brake and it fails to apply?

A.— It indicates that the application cyl-

inder and release pipes are wrongly con-

nected.

1029. Q,—How would this prevent the

application of the independent brake?

.\.— The compressor not operating al-

lowed the equalizing portion of the dis-

tributing valve to move to lap position.

1030. Q.—And the flow of air from

the reducing valve pipe is?

.\.—Through the application cylinder

pipe, and being wrongly connected, to the
e.Khaust cavity of the equalizing slide

valve instead of into the application cyl-

inder.

1031. Q.—.\ccidents have resulted from.

this, could it happen while the compressor
was operating?

A.—-Yes, with low steam pressure on
the boiler.

1032. Q.—Could it occur with maxi-

mum air pressure in the main reservoir

and brake pipe ?

A.—Yes, if the brake was applied in

service, the handle remaining on lap po-

sition, while the release was made with

the independent valve.

1033. Q.—What sometimes causes a

sharp exhaust from the distributing valve

when the signal whistle is operated with

the independent brake applied?

A.—A reduction in application cylinder

pressure through the reducing valve fail-

ing to open promptly.

1034. Q.—Why does this seldom occur?

A.—Because the application portion of

the distributing valve is seldom sensitive

enough to move before the reducing valve

can open and supply the reduction in

signal pipe and application cylinder pipe

pressure.

1035. Q.—How is the application cyl-

inder and the signal system connected at

this time?

A.—Through the independent brake

valve being in application position.

1036. Q.—What else does this connec-

tion account for if the independent brake

is fully applied and the automatic brake

is applied with 8 or 10 lbs. reduction?

A.—For the drop in application cylin-

der pressure that results when the auto-

matic valve is returned to lap position.

1037. Q.—To make it clear, the drop
is due to what?

A.—Application cylinder pressure pass-

ing through the independent brake valve

to the signal systein.

1038. Q.—Doing what?

A.—Reducing application cylinder pres-

sure, starting a blow at the distributing

valve exhaust port, and possibly over-

charging the signal system.

1039. Q.—What is wrong when noth-

ing is found wrong with the operation of

the equipment until after a heavy reduc-

tion in brake pipe pressure, when the

brake valve equalizing piston lifts and

continues to discharge brake pipe pres-

sure to the atmosphere without causing

any lowering of brake pipe pressure?

A.—The check valve of the quick action

cap of the distributing valve is leaking.

1040. Q.—Permitting a flow of air

from where to where?

A.—From the main reservoir through

the brake cylinders into the brake pipe

and out of the brake valve service ex-

haust port.

1041. Q.— Cotild the leak be through

any other part than the check valve?

A.—Yes, through the cylinder cap gas-
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kct if brukcii between the brake pii"-' and

brake cylinder ports.

1042. Q.—Quick action cylinder cap

alone ?

A.— Willi either the plain or quick ac-

tion cap.

1043. Q.—Would this defective gasket

show any disorder at any other time?

A.—Yes, by a blow from the distribut-

ing valve exhaust port while tlic brake

is released.

1044. Q.—Why does the defective

check valvi; seat fail to show a blow when
the brake is released?

A.—Because there is no air pressure in

the brake cylinders at such times and

even if there was the emergency slide

valve would prevent the leakage into the

brake pipe until after brake pipe pressure

was lower than pressure chamber pres-

sure.

1045. Q.—With the brake valve han-

dle on lap position, equalizing reservoir

pressure increases equal to that in the

main reservoir, but brake pipe pressure

d6es not increase even with the brake

valve cut out cock closed?

A.—A leak into the equalizing reservoir

from the main reservoir.

1046. Q.—How does this affect the ap-

plication of the brake?

A.— It cannot be applied in service un-

til after the pressure has been reduced

below that in the brake pipe equalizing

reservoir.

1047. Q.—Can this happen with the

collapsible brake valve equalizing piston?

A.—No. With 2 lbs. difference in pres-

sure equalizing reservoir pressure dis-

charges into the brake pipe.

1048. Q.—With the brake valve in

service position, the usual blow from the

preliminary exhaust port, but the equaliz-

ing piston does not lift?

A.

—

A gasket broken between the brake

pipe and equalizing reservoir, or the

brake pipe service exhaust port stopped

up.

1049. Q.—How could the brake pipe

service exhaust port be stopped up?

A.—Through someone having plugged

it on account of a broken pipe or hauling

the engine dead in a train, and neglect to

remove the plug or blind gasket.

(To he continued)

Car Brake Inspection.

(Continued from page 312 Oct., 1919)

932. Q.—Can the brake be applied in

quick action after a full service brake

application.

A.—No, after a high brake cylinder

pressure is obtained the brake pipe pres-

sure cannot he discharpred into the brake

cylinder in sufficient volume to operate

the quick action piston, or the drop in

pressure in the by-pass piston chamber

necessary to operate the by-pass valve

cannot be obtained.

933. Q.—Sometimes with the valve in

release position the brake pipe and res-

ervoirs charged and the brake cylinder

empty, an occasional slight pop is heard

from the safely valve, what causes this?

A.—A leaky triple valve slide valve

leaking air pressure into the safety valve

passage.

934. Q.—How can this slide valve

leakage be distinguished from the failure

of the graduating valve to close after a
light brake pipe reduction and a move-
ment of the triple valve slide valve to

release position?

A.—By the volume of air pressure es-

caping at the safety valve, in one case the

pop actions are very far apart and in the

latter case the safely valve is compelled

to pop away a volume that is in propor-

tion to the capacity of the quick service

port in the slide valve, and seat.

935. Q.—With the auxiliary reservoir

charged to 110 lbs. and the supplementary
empty, what pressure will the reservoirs

equalize when the supplementary is cut

in with brake pipe pressure maintained?

A.—At between 40 and 45 lbs. the

charging ports from the brake pipe being

open while the pressures are equalizing.

936. Q.—Why is it that air pressure is

sometimes maintained in the brake cylin-

der while the brake pipe and reservoirs

are empty?
A.—Because of a strong slide valve

spring and moist lubricant of the slide

valve seat of the triple valve, and because

the brake pipe pressure was exhausted

before the reservoirs were drained.

937. Q.—In what position is the triple

valve after such bleeding?

A.—Between emergency and service lap

position.

938. Q.—How was this position as-

sumed ?

A.—When the brake pipe was opened to

;lic atmosphere the piston and slide valve

traveled their full stroke compressing the

graduating spring, and after the auxiliary

and supplementary reservoir pressures

were exhausted, ihe graduating spring re-

turned the piston and slide valve toward

service lap position, bottling up the light

pressure remaining in the brake cylinder.

939. Q.—How does the high pressure

first obtained in the brake cylinder es-

cape?

A.—Through the auxiliary reservoir,

while the valve is in emergency position

as these volumes are then connected until

the combined pressures reduce to a point

where the graduating spring can move
the triple valve piston and slide valve.

940. Q.—How would the brake cylin-

der pressure then escape if the slide valve

soring was of the proper tension or if the

slide valve was not lubricated with a

heavy bodied oil or grease?

A.—Pressure remaining in the brake

cylinder would unseat the slide valve and

escape or reduce to a point which would

permit the brake piston to recede into the

cylinder far enough to open the leakage

groove.

941. (J.—What IS meant by the icrm

control valve?

A.—The operating valve of the PC
equipment.

942. Q.—How many brake cylinders

are used?

A.—One for service and two for emer-
gency.

943. Q.—How many exhaust ports are

there it: the equalizing portion?

A.—Two, the emergency piston exhaust

and the reduction limiting chamber ex-

haust.

944. (J.—How many exhaust ports at

the side of the control valve reservoir?

A.—Two, the service brake cylinder ex-

haust and the application chamber ex-

haust port.

945. Q.—How many at the bottom of

the control valve reservoir?

A.—Two, the quick action exhaust and
the emergency brake cylinder exhaust

port.

946. Q.—Are there any pipe connec-

tions made to the operating portions?

A.—No, except where with certain

modifications the exhaust ports of the

equalizing portion are piped to a common
outlet for all exhaust ports.

947. Q.—Why are all pipe connections

usually made to the control valve reser-

voir?

A.—So that any or all portions may be

removed without disconnecting any pipe

joints.

948. Q.—What are the two I in. pipe

connections at the left side of the reser-

voir when facing the equalizing portion?

A.—The lower one is the brake pipe

and the upper one the service reservoir

connection.

949. Q.—What pipe connections are

made at the right side of the reservoir?

A.—The upper pipe leads to the service

brake cylinder, the middle one to the

emergency reservoir and the lower one

to the einergency brake cylinder.

950. Q.—What is the size of these pipe

connections?

A.—One inch.

951. Q.—How is the service brake cyl-

inder exhaust port distinguished from the

service reservoir connection?

A.—By remembering that the upper one

is the service brake cylinder exhaust port.

952. Q.—How is the quick action ex-

haust port distinguished from the emer-

gency brake cylinder exhaust port?

A.—The quick action exhaust port is

one inch and the emergency brake cylin-

der exhaust is one-half inch.

953. 0.—Haw many different sized

control valves arc there for the various

sizes of brake cylinders?

A.—But one size for all cylinders.

954. Q.—What are the sizes of reser-

voirs used with the different cylinders?
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A.—
Brake Service Emergency

cylinder. reservoir. reservoir.

Two 10 in.... 14 x 33.... 12 x i3
" 12 •• ....16 X 33.... 14 X 23
" 14 " ....16 X 48.... 16 X 42
• 16 " ....lOyi X 36.... 16 X 48
" 18 " ....20y2 X 48....20^ X 36

955. Q.—How is one of these brakes

cut out if defective?

A.—By closing the stop cock in the

branch pipe leading to the control valve

and opening bleeder cocks in both reser-

voirs.

956. Q.—How should the brake be

bled off if the engine is detached from

the car?

A.—By opening both service and emer-

gency reservoir drain cocks until all air

pressure is exhausted.

957. Q.—How should reservoirs be

bled in the event of brakes sticking?

A.—They should not be bled off, the

engineer should release the brakes.

958. Q.—Can the brake be released by

bleeding the reservoirs?

A.—Yes, if it is absolutely necessary

under conditions where the engineer can-

not for the time being increase the pres-

sure to the figure required for a release,

opening the service reservoir drain cock

will release the brake.

959. Q.—What could be wrong if a

brake pipe reduction of 10 or 15 lbs. was

made and the brake failed to apply?

A.—In a general way the same things

that would prevent the application of a

triple valve equipment. If the brake is

cut in, and no escape of air accompanies

the failure to apply, it indicates that the

pressure chamber or the service reservoir

•= not fully charged.

960. Q.—What could prevent the

charging of the pressure chamber?

A.—A restriction in the port leading to

it or possibly leakage in the pressure

chamber. This latter may be past a very

badly leaking lower charging valve ring.

961. Q.—What could prevent the

charging of the service reservoir?

A.—A failure of the charging valve to

open through excessive friction or ex-

cessive packing ring leakage.

962. Q.—How are such defects lo-

cated?

.\.—By attaching air gages to the reser-

voir and pressure chamber.

963. Q.—What would likely be wrong
if the reservoirs were charged and the

brake failed to apply with a service brake

pipe reduction?

A.—It may be due to either a very

badly leaking equalizing or release piston

packing ring, or to an obstruction in ihc

application portion.

964. Q,—What else might cause a fail-

ure to apply?

A.

—

.\ very bad leak past the applica-

tion piston packing leather and ring.

965. Q.—TIow could the difference be-

tween a leak past the application piston

and leaks past the equalizing and release

pistons be determined without taking the

valve apart?

A.—If the leakage preventing the appli-

cation of the brake was past the applica-

tion piston, there would be a noticeable

escape of air from the service brake cyl-

inder exhaust port while the brake pipe

reduction was being made.

(,To be continued)

Hot Boxes on Railway Cars.

"Why Is a Hot Box?" was the subject

of an interesting paper read before the

members of the Canadian Railway Club

recently by E. J. McVeigh, of the Grand

Trunk Railway System. Mr. McVeigh
displayed a fine sense of humor in intro-

ducing his subject. He stated that the

hot box first sets fire to the waste and

oil in the journal box, then it warms up

the temper of the brakeman, this is trans-

mitted to the conductor, and from him to

the engineer. Then the dispatcher be-

comes hot. Then the trainmaster be-

comes warm and he heats up the super-

intendent. If there is fire enough it gets

up to the president. He might have

added that someone gets roasted and

everybody is kept in hot water.

Coming to the more serious parts of

the paper, the blaine was put on bad oil,

bad water, bad brass, rough journal,

rough truck, truck out of square, over-

load and general neglect. He might have

added a shortage of time and skill, but

this might have raised the temperature

already sufficiently increased. At any

rate a car truck mechanically correct, Mr.

McVeigh claimed, requires very little

lubrication to keep it running with cool

journals. By mechanically correct it is

meant that the truck has been properly

constructed to do the work it was in-

tended that it should do. The journals

on which it rides are of a size calculated

to carry the load that they will be called

upon to carry, and the saddle, the wedge

of proper shape, and the journal bearing

of a quality of metal that will reduce fric-

tion to a minimum.
If we start out with such a condition,

and maintain it, the question of lubrica-

tion is so simple that it is practically non-

existaiit, or it would be if the conditions

surrounding the working of a car truck

were not so diversified. The cars may
be, when loaded, in fair condition, net

perfect, but fair. Some of them have

new journals and wheels, some of them

have old ones. Some new brasses and

some part worn. This train starts out

with a locomotive that leaves it at the

end of 125 miles. wThe locomotive is care-

fully looked over by the engineer and

then placed in the roundhouse, where

other men look it over and do many re-

I)airs that arc necessary, and it starts out

on its next 125 miles run in pretty good

order. At least it has had a good deal

of altonlion paid to if.

What about the cars? They are run
into a siding and two car men start down
the line to inspect the boxes. They pull

off the bo.x cover, glance at the end of

the packing in sight, see that there is no
smoke, close the lid and go on. The en-

gineer when going around the engine

places his hand on the big end, the little

end, the slide bars and many other parts

to know how cool or warm they may be.

Does the car man do this? He does not,

and the cars start out on another 125

mile run. How many hot journals are

there at the end of that run? 'V^e do not

know, maybe one or six. These receive

attention of a kind at this stop, and on
they go again. Before they reach the

end of the next run some of those that

were hot have had several brasses ap-

plied to them with more or less success.

Some of them are in bad shape and must
be stopped for new wheels, the journals

have been cut, and some that did not give

trouble at the first or second stop are

giving trouble now, and so it goes on to

the end of the run.

Now, if these journals had all been
tested with the hand at the first stop and
those showing an inclination to heat given
a little attention, and the same thing done
as often as the engineer tested his engine,

do you believe there would have been so
many hot boxes on that train?

Do you agree that the hot boxes on
the train we have tried to describe were
due to neglect, and was that a fair skele-

ton description of the average train?

Well, then was not it neglect to give the

necessary attention that was the cause of

99 per cent, of the hot boxes. Why this

neglect? Here is one reason, the rail-

roads haul freight at so low a figure that

they feel they cannot afford to have the

number of men necessary to give the cars
the proper attention. What you can't do
yourself you must trust in Providence for,

and Providence does not look after box
cars. Just here I wish to say that, in

my humble opinion the men who design
our cars and the men who maintain them
come very near performing a miracle in

keeping the number of hot boxes so low,

considering the adverse conditions under
which these cars must operate.

There arc many other phases of this

question apart from the above, and there

is one that is most difficult to deal with.

This is the car left at a way station or

siding in winter time until the dope is

completely frozen, but the car is thrown
onto a train and mtist get along as best

it can. However, the better attention at

divisional points hinted at above would
help greatly in these cases. We cannot,

I believe, totally eliminate the hot box on

freight cars, but we can reduce the num-
ber 75 per cent, by spending the money
to do it.

In a Canadian winter our cars do have

a hard time of it. Shoved into a yard

with snow and ice often scraping the
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journal boxes, with ihc inside healed to

100 degrees and the outside frozen solid,

they cannot be in good condition lo give

satisfactory service. The only answer to

that problem is lo have the cars placed

in a building as engines are placed in

roundhouses. Such a building sliuuld be

heated to about 60 degrees and no heat

applied to inside of cars. Two hours

after cars are placed in such a building

all snow and ice falls away from trucks

and ruiuiing gear, leaving the car clean

for proper inspection. The dope rctnains

in the best possible condition, and the

car goes out for its run in as good shape

as we can make it. I have seen cars

handled in this way, and I know that the

results were good.

Many people will say that it is impos-

sible to house all of our passenger equip-

ment, or not actually impossible, but that

the cost would be prohibitive. W'c fully

appreciate .the fact that the cost would be

great, that is the initial cost, but it is a

quesion if it would not be quite as wise

an investment as the roundhouse. It

would not be necessary to place every

passenger car, mail car and baggage car

inside of a building. Many of the spare

cars could be left outside as now, but we

should have buildings to accommodate all

cars on our regular trains with room for

a reasonable number of spare cars that

should be available in case of accidents.

The cost of such buildings would be

considerable, but against this cost, what

would we save? This building could be

heated with less fuel than is now used

for keeping the interior of cars w-arm

while standing out of doors, and that the

number of hot boxes could be greatly

reduced, or practically eliminated. It is

hard to tell just what a hot box would

cost, but we know that they cost con-

siderable money. We also have state-

ments from car men to the effect that in

one year they have expended sufficient

money in rcpiping cars that have been

frozen to pay for a building to protect

them. This may be exaggerating, but if

the saving in this direction in five years

would pay for the building, it would be a

good investment.

In the discussion that followed the

reading of the paper a description was

given of a demonstration with an appli-

ance consisting of a telegraphic relay, an

electric bell, with batteries connected to

two posts between which was a fusible

link that would fuse when the tempera-

ture of a journal reached 150 deg. Fah.,

and the broken circuit would result in

operating an electric bell in the coach or

sleeping car, and the bill would ring until

the box received attention. A spring in

the box would be released by the same

operation that would drive a plate hold-

ing the packing and oil up against the

journal, providing lubrication automati-

cally.

Attention was also called to the fact

that the conditions during the last few

years that the railroads had lo contend

with were the very worst ever experi-

enced in regard to the lubrication of their

equipment. During the war there was a

general shortage of railroad equipment

and labor was at a premium. The United

States Administration and the Canadian

Railway War Board worked together,

with one thought uppermost in mind—to

win the war—and they did everything

possible to keep cars moving, so much so

that in many cases cars did not receive

repairs that would have been considered

necessary during normal times. Coupled

with this, labor was so scarce that in

many cases men were hired who were not

efficient railroad workers, and as a last

resort car foremen would give them jobs

as oilers. Because they were called oil-

ers and believing that their work was

pouring oil they managed to get oil cans

and poured oil in journal boxes until the

wool waste became so wet and heavy that

it lost its resiliency, settled away from

the journals and in due time hot boxes

were the result.

It was also noted that for many years

instructions were issued showing the

proper method of packing boxes, and

many of the roads endeavored to carry

out these instructions. They set forth

that a roll of waste be formed and ap-

plied to the back of the box, then packing

put in from this roll up to the inside of

the collar at the end of the journal, then

a plug or key applied in front of the box,

the packing in no case to extend above

the center line of the journal. In many
cases, however, the packing was put in

above the center line, and the front plug

was made of such dimensions that occa-

sionally one might open the box cover

and fail to see anything but packing.

Latterly some of the roads got away from

tlie process by discontinuing the use of

the plug entirely. It was found that the

practice gave inspectors a better opportu-

nity to examine the box and bearings,

and by watching the dry centers of jour-

nals, bearings that would likely run hot

were detected, the cause discovered and

the necessary remedy applied.

ing nints, on account of higher prices of

labor and material.

Extending Railroad Electrification.

It has been officially announced that as

soon as the railroads arc returned to their

legal owners, electric current will be

turned over another 110 miles of main

line of the Chicago, Milwaukee & St. Paul

railroad, or from Othello to Cle Elum,

Wash., including a crossing of the Co-

lumbia river. Probably early next year

the remaining 135-mile stretch of the road

from Harlowton, Mont., to Seattle, will

be completely electrified, 885 miles in all,

or within 200 miles of half the entire

length of the St. Paul-Seattle line. The
last stretch from Cle Elum to Seattle, 130

miles, will cost about $9,000,000, or 25 to

40 per cent. more, relatively, than preced-

Vehicular Tunnel Under the Hudson
River.

The Sunday editions of the New York

press have been giving such glowing illus-

tration'; of the proposed vehicular tunnel

under ihe Hudson river that many were

misled into believing that work had really

been begun on the project. It seems,

howcicr, that some real progress has

been made. After a dozen of years or

more of parleying the joint commissions

of New \ork and New Jersey met re-

cently and signed a contract providing

for a tunnel between Canal street. New
York, and Twelfth street, Jersey City, the

estimated cost being about twelve million

dollars. The tunnel is to be exclusively

for vehicles and pedestrians. No trolley

or subway cars can be used without the

approval of the legislatures and governors

of the two States.

Jigs

The whole tendency of tool design is

in the direction of more "fool-proof" jigs,

therefore making more complex and

larger jigs necessary. If this can be done

with a degree of standardized tool parts,

and with easier methods of producing

precision work, to avoid trial and error

settings when building the tools, there

need be no fear for the development and

increase of engineering production for

the next few years to replace war wast-

age.

The Metric System

The National .Association of Manufac-

turers of the United States, the British

Committee on Commercial and Industrial

policy after the war, and the Canadian

Manufacturers' Association, after care-

fully investigating the metric system, in-

dividually and collectively report that

ihey are not convinced that the metric

system is upon the whole even theoreti-

cally superior to the British system, and

are satisfied that the practical objections

to the proposed change are such as to

decisively outweigh any advantages which

are claimed for it.

Removing the Sharp Edges.

The turner should remember when
machining pulleys, wheels, or drums, or

any detail of a similar kind and which is

called upon to run at only a fairly high

speed, must have all sharp edges removed.

Whether the drawing shows it or not,

«uch should be done, for the omission to

remove such sharp edges of both the out-

side and the inside of such pulleys,

wheels, or drums is responsible for many
serious accidents when such details are

running. The edges of such, though feel-

ing fairly smooth and safe when still, be-

come dangerous cutting edges when at

work.
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Distributing Valve Test Rack.

By George C. McDougal, Foreman Air
Brake Dept., A. C. L. Shops,

Lakeland, Fla.

The accompanying illustration is a view
of a distributing valve test rack for test-

ing Nos. 5 and 6 Westinghouse distrib-

DISTRIEUTIXG \'.\L\ E TEST I;.\

uting valve for locomotives equipped with
E. T. brakes. This machine was designed
and built to meet an emergency. Having
found myself in charge of an air brake
room IS ft. by 30 ft., at an outlying divi-

sion shop, at which point no air brake
repair work had ever been done before.

By mounting a double-chamber reser-

voir on a four-legged bracket and a piece

of boiler-plate on top 14 in. by 14 ins.

by 28 ins., for the purpose of clamping
an equalizing reservoir on the back end
of the double chamber reservoir, to be

used to get the brake pipe volume. On
this is also mounted a valve "A" of the

Westinghouse triple valve test rack, as

shown in the reproduced photograph.

Underneath the double chamber reservoir

is also clamped a second equalizing reser-

voir, to be used as a brake cylinder vol-

ume, by glueing on a No. 5 distributing

valve gasket, and cutting an oblong por-

tion out of it about fi in. wide and 1 in.

long, leading down from port leading into

application chamber, and removing the

top stud, and screwing in its place a plug

flush with the surface. Both the Xo. 6

and No. 5 valve can be tested on this

compact device.

Holes are drilled into the pressure

chamber and application chamber, and
fittings applied running air pipes up to a

small duplex air gauge, to register pres-

sure chamber and application chamber
pressure. Another duplex gauge is

mounted near the first gauge to register

brake pipe and brake cylinder pressure.

By using a spare cap nut in equalizing

portion drilled and tapped for J^ in. set

screw, and by screwing in on this set

screw, equalizing piston can be moved far

enough toward application position to

cover feed groove. Then by using valve

"J" in No. 1, 2 or 3, and building up the

air pipe pressure, the equalizing piston

packing ring is tight.

To note frictional resistance observe
the number of pounds necessary to turn
into brake pipe with valve "J" before

equalizing piston is moved over to re-

lease. The rise of the pressure chamber
gauge hand will show when the piston has
moved to release. If a leak occurs at the

pop valve connections, after equalizing

valve has graduated this, by removing pop
after valve has graduated, and holding

thumb over opening, if a leak is noted, it

is a sure proof that the graduating valve

is leaking.

A plug is also placed in the dead or

double-heading connection to double

chamber reservoir, and a drain cock in

application chamber connection to inde-

pendent valve, no independent valve being

necessary or used. By turning air out of

this drain cock from application chamber,
when brake or valve is applied, the fric-

tional resistance of application piston can

be readily noted by the amount of reduc-

tion to get a brake cylinder exhaust at

Street "I" e.xhaust. By screwing a pipe

plug into Street "I" e.xhaust, while brake

:s applied, then releasing application

chamber air application drain cock, any
leakage of brake cylinder air by applica-

cept where special facilities are provided
for doing the work.

The accompanying engraving illus-

trates the construction and arrangement
of a furnace that is especially designed

for the treating of driving boxes, cross-

heads and similar parts.

It has an overall length of 8 ft. and a

width of 3 ft. 6 in. It is so designed that

it can be built in any shop. The mate-
rials used are ordinary shapes, angles,

plates and flats. The four corners are
made of 5^ in. by S'A in. by iyi in. angles

extended down to form the legs and thus

raise the furnace 10 in. clear of the floor.

At the center there is a J/2 in. by 5 in.

plate that serves as a sort of buckle plate

and also supports the central portion.

The balance of the framing is formed
of y2 in. by V/2 in. by 3J4 in. angles, to

the bottom of the lower set, of which
four 5/16 in. by 3 in. by 3 in. angles are

riveted. These extend across the furnace

and serve to carry and stiffen the bottom.

The bottom is made of a 5/16 in. sheet.

The top edge is reinforced by an angle

that serves to carry the top plates and
pans. The top plate itself is IH in. thick

and made of cast iron and is cut away in

two places to receive the pans which are

also of cast iron and V/i in. thick. The
pans have a depth inside of 6% in.

The bottom sides and ends are lined

with firebrick 3 in. thick.

Oil is used for fuel and burner is lo-

DETAILS OF BABBITTING FURNACE.

tion piston P. K., ring and leather can
readily be noted by rise of application

chamber gauge hand.

Babbitting Furnace.
By A. C. Clark, Pittsburgh, Pa.

The healing nf large pieces of locomo-
tive parts, on which certain surfaces are

to be babbitted, is very troublesome, ex-

cated at one end, as indicated. The flame
is thus thrown into the furnace, and the
hot gasses then return to the 5 in. vent
shown on the back near the top.

The whole top can be removed if de-
sired, and artides to be heated put on the

bottom of the furnace, but for ordinary
working the pans are kept in place and
the work put in them.
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Previous lo the war steam railroad

electrification was progressing slowly, but

consistently. Each year saw some addi-

tion to the electrified mileage, and at

length some 3,000 miles throughout the

country were being operated electrically.

But with the increasing cost of materials

and the impossibility of obtaining labor

for anything except matters of immediate

military importance, practically all con-

struction work along the line ceased.

However, it required war conditions, com-

bined with one of the severest winters

America ever experienced to bring out

clearly the advantages of electrification.

Prior to this time, progressive railroad

men and electrical engineers believed in

the new power, and the public served by

electrified lines were well satisfied with

it, but there was still much debate as to

its general feasibility. But when, last

winter, a few feet of snow, a period of

zero weather, and the greatest demands

for haulage ever known, operated to-

gether to play havoc with the steam lines,

while the electric lines showed little or

no disturbance, all argument against elec-

trification ceased. Public opinion, there-

fore, now agrees that electrification, in

so far as it is practicable, is desirable.

Of course, not even the most enthusias-

tic advocate of electrification has in

mind the electrical operation of every

mile of railroad in the United States.

This is something that is hardly likely to

take place within the present generation,

even if the necessary capital for such an

undertaking could be found. On the con-

trary, the most ambitious proposal for a

general electrification of the railroads

contemplates at present only the electric

operation of certain sections, such as

terminals, suburban lines, mountain divi-

sions, tunnels that can readily utilize

water power, leaving to steam the task of

handling the greater part of the mileage

for a long time to come.

Even such a limited plan, however, is

vast enough in its scope, and to carry it

out will keep the constructive forces of

America busy for many years. If it were

nothing else than a relief to congestion

the advantages of electrification are very

great. .\s is well known, it will rarely,

if ever, happen that a railroad will be-

come uniformly congested along its en-

tire route. The trouble will invariably

appear at some point at which the flow

of traffic is restricted, such as at a termi-

nal, at divisions crossing mouVitains

where the speed of the trains is slow, at

a tunnel or some similar place. The rem-

edy for congestion must therefore be ap-

plied at this "neck of the bottle" or

"throat," as such a point is graphically

called

Railroad Electrificatiou

The only available remedy is electrifi-

caiion, for the simple reason that electric

locomotives can be built with greater

capacity than steam locomotives. They
can, therefore, haul longer trains at high-

er speeds. The maximum power of a

steam locomotive is about 3,000 horse-

power, but there are in operation at the

present time a nuinber of electric locomo-

tives of more than 4,000 horse-power.

.An electric locomotive in operation on the

Pennsylvania railroad develops more

than 7,000 horse-power, and it is easily

possible to apply 20,000 horse-power, or

even more to a train if the roadbed and

equipment are designed to permit the use

of so much power.

As an illustration we may, as has been

previously stated in the pages of Railway
AND Locomotive Engineering, refer to

the Norfolk & Western Railway which runs

through the rich Pocahontas coal regions

of West Virginia and whose service is es-

sential to the welfare of this district. For

many years it kept pace with the con-

stantly increasing demands on its facili-

ties, but the time was finally in sight when

its full capacity would be reached, and it

would be physically unable to handle any

additional coal. The situation promised

to be not only exceedingly bad for the

railroad, but worse for both the producers

and the consumers of the coal. An
analysis of the situation showed that the

difficulty was due to a section about 30

miles long betwten Vivian and Bluefield

where there is a very steep grade against

the traffic and a long tunnel. Elsewhere

the long coal trains inoved frcelj' enough,

but here three of the largest Mallett steam

locomotives on each train could not move

the traffic more rapidly than seven miles

an hour. Tn consequence congestion oc-

curred at this point and set the limit of

the capacity of the entire system for the

important east-bound movement.

To solve this problem, this difficult

section was electrified and now huge

Raldwin-Westinghouse electric locomo-

tives haul the trains up the mountain-

side at 14 miles an hour, and in this

way the capacity of the entire system has

been more than doubled.

The Broad street station of the Penn-

sylvania railroad at Philadelphia, offers

another illustration of the ability of elec-

tricity to increase the capacity of existing

equipment. The trouble there was due

to the fact that the tracks just outside the

station had to be used more times in the

nrocess of changing an incoming steam

train into an outgoing one. The tracks

were thus in constant use, and incoming

trains were frequentl)' held just outside

the station for long periods waiting for

a chance to enter. It was impossible to

increase the number of tracks, for the

right-of-way already occupied the full

siiace between two important city streets,

but electricity offered a way out. Elec-

tric motor trains, being alike at front

and rear, can run in, discharge their

passengers, take on a new load, and run

out, thus using the outside tracks but

twice. Hence by electrifying the sub-

urban lines using Broad street station,

the tangle of moving cars has been elimi-

nated, and the station has ample capacity

to handle the traffic for many years to

come.

Probably the most striking illustration

in point of economy is the 440 miles of

rbad over the Continental Divide. The
reports of the Chicago, Milwaukee & St.

Paul railway, which operates electrically

that portion of the road, announced a

saving of 500,000 tons of coal and 250,000

barrels of fuel oil a year. A fair esti-

mate shows that every mile of railroad

operated by water power transformed into

electricity means a saving of over 500

tons of coal per year. For geographical

reasons, however, it is hardly possible to

employ water power for all railroads,

especially those east of Chicago and north

of Richmond.

In the matter of repairs, retirements

and depreciations, for handling 1,000 tons

one mile, the reports of the Norfolk &
Western railway show that the cost in

the case of steam locomotives is 32 cents

per mile, and 10 cents for electric.

The cost of electrifying a railroad is

inadc up of five main items : The over-

head power line, the locomotives, the sub-

stations (for transforming the high-volt-

age power received from the power house

into power suitable for use by the loco-

motivcs>, and the power house. Natu-

rally, this cost will vary widely with con-

ditions. For example, the electrification

of the Chicago, Milwaukee & St. Paul

Railway which carries light traffic, cost

about $30,000 a mile exclusive of the

power house, current being bought from

an independent hydroelectric system. On
the other hand, the electrification of the

Norfolk & Western Railway, a heavy

traffic road, cost about $100,000 a mile,

including the power plant. These figures

can be taken as a minimum and maxi-

mum respectively, although specific in-

stances of both higher and lower costs

could be easily pointed out. Taking

average railroad conditions, however, the

cost of electrifying a mile of track is esti-

mated at $50,000. including the cost of

the pow er house and using pre-war prices.

Electrification is therefore an expensive

matter, but the expense is justified from

point of view of the railroads by the

fact that, when congestion does occur, the
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burden of electrifying is less than that of

handling the excess traffic, or of remedy-
ing the situation in any other way; while

from the point of view of the public, the

breaking down of a railroad's service

must be prevented by any possible means.
Then, too, the national advantages of fuel

and labor conservation must be consid-

ered.

How the railroads are going to secure

the necessary capital to undertake a gen-

eral electrification is at present an un-

solved problem. But since the people of

the United States will be the chief bene-

factors from electrification, it seems logi-

cal to place the cost upon them. It is

therefore possible that the Government
may advance the necessary funds, to be

paid back gradually by the railroads from
the resulting savings. At all events, since

future traffic conditions demand electrifi-

cation, its general adoption, however, af-

fected, is inevitable.

THE ELECTRIC RAILWAY.
A Potential Factor in Relieving Freight

Congestion.

The Chamber of Commerce of the

L'nited States fully realizes the import-

ance of the electric railway as a valuable

utility and has asked authorities to give

prompt and sympathetic hearing to utility

petitions for assistance and relief due to

the unusual financial conditions. In-

creased rates are of necessary and vital

importance to the utilities, but even more
important to the government is the de-

velopment of electric railway freight

haulage.

The spirit of the age is conservation.

The prodigal use of man-power cannot

be permitted to continue. Millions of

tons of freight can be moved by the elec-

tric lines with only a slight increase in

men, as compared with highway trans-

portation. The handling of 500 tons of

freight by motor truck would require at

least 100 men driving 100 five-ton units

;

but by electric railway it would only re-

quire three or four men, and this same
crew could easily handle four times as

much freight. The electric railway re-

quires but one man for every thirty to

handle the same tonnage by motor truck,

not counting the extra men needed to

maintain am! repair the highways. The
invcstmcnl in rolling slock alone, to haul

500 tons of freight is easily one to ten

in favor of the electric railway, including

the electric locomotive.

Inherent operating conditions on elec-

tric railways permit ihc realization of

' potential possibilities that arc of great

significance in this day of car shortage.

I lie electric freight trailer car in service

equivalent tn five steam road freight

cars, and one electric motor car, which

I may haul several trailers, to three

steam freight cars. This is conclusive

evidence of the high load factor or

efficient utilization of freight rolling

stock possible on electric railway systems.

The actual everyday ways of using the

electric railway to move more freight and
help win the war are humanly interesting.

Long before the war the electric railway

had shown its ability as a freight carrier

and valuable public servant. For years

the railroads of Iowa have been hauling

the grain and stock from our prairies.

Notably among these are the Fort Dodge,
Des Moines and Southern Railroad, In-

terurban .Railway of Des Moines and
the Waterloo, Cedar Falls & Northern
Railway. Each of these lines is the

equivalent of a steam railroad with a

trolley wire over it.

The Waterloo, Cedar Falls & Northern
Railway is the pioneer electric line to

arrange with the steam railroads for the

interchange of freight. As a result, more
than 70 per cent, of the switching from
steam roads entering Waterloo with its

155 factories is performed by this line.

Similarly, several steam trunk lines en-

tering Cedar Rapids are fed by the elec-

tric line since it serves a northern terri-

tory that does not enjoy adequate steam

service.

In the Central States, where the elec-

tric railway has long been considered as

one of the most important factors in the

economic development of communities,

the electric lines are not only hauling

passengers, but are carrying all classes of

freight commodities. Indianapolis, the

interurban center of the country, now
has freight handling facilities completed

and under construction that would do

justice to many a steam road freight

terminal. One item of great significance,

when considering the electric line as a

factor in relieving freight congestion and
alleviating public suffering, is of timely

interest. Last winter, due to car short-

age on steam lines, it was impossible for

farmers to secure cars for hauling their

hogs and rattle to the Indianapolis mar-
ket. The Food Administration appealed

to the electric lines and during the winter

months over 1,000 carloads of hogs were
brought to this market. The Chicago,

North Shore & Milwaukee Electric Rail-

road, which skirts the western shores of

Lake Michigan between Chicago and

Milwaukee, is in an excellent position to

serve the numerous fast-growing indus-

tries located along its lines. The ship-

pers of this territory already recognize

the great value of the reliable service

rendered by the line. The traffic has

grown so fast that even with the erection

of new freight houses many of these are

not large enough to take care of the

ever-increasing quantities of freight

offered for transit.

Camp Dodge, Iowa, with accommoda-
tions for 25,000 troops, was constructe<l

from material hauled in 10,563 standard

steam road cars during seven months over

the 12 mile line of the Inlcnirban Kail-

way of Des Moines. This included the

transportation of building materials, sup-

plies, food, munitions, cattle and horses.

At the time this camp was established it

was thought impossible for the electric

line to handle all the traffic. However,
neither of the two steam lines, the

furthest of which was only three miles
away, cared to extend their lines into

the camp. Hence, all freight had to be
interchanged with the electric line. The
service has proved satisfactory beyond
all expectations.

It is evident that immediate relief can
be secured for the steam railroads
through assistance from an existing facil-

ity which only needs proper fostering to

become at once an important factor in

our present national emergency and for

the future.

In order, therefore, to affect this relief

there should be: Universal interchange
of freight rolling stock between steam
and electric lines that can handle steam
rolling stock, and Federal financial aid

to those electric lines which, with this

assistance, could carry this additional

traffic. Co-ordination of all transporta-

tion facilities. Steam railroads for long
hauls. Electric railways for short hauls,

eliminating duplication of passenger and
freight service between steam and electric

lines. Motor trucks to serve industrial

centers ; to be available for unloading
freight cars arriving at terminals, thus

releasing them for immediate reloading,

and to act as feeders to steam and elec-

tric lines from districts lacking rail fa-

cilities.

Electric Traveling Cranes.

The Chesapeake Iron Works of Balti-

more, Md., manufacturers of the Chesa-
peake Electric Traveling Cranes, have
recently announced the opening of its

New York office in the Woolworth Build-

ing. The office will be in charge of H. L.

Mode. The Chesapeake is known as

"The Most Rugged Crane Built" because

uf the siructural strength, ruggedness and
rigidity of its wearing parts. While, the

Chesapeake crane is standardized, they

are made in all types and sizes in any

capacity, to meet every service condition.

Chesapeake cranes were selected by the

United States Government and over

forty-five were used by the Base Ord-
nance Department in France during the

war.

Electrification of German Railroads.

It is reported that tierinany is consider-

ing the project of estalilisliing electric

high-power jjlanls in coal regions and the

current carried from them along the lines.

It is sai<l to lie the best proof of the

pacific inlenlions of Germany. A new
war would give the enemies of Germany
an opportunity of destroying one or two

central stations and thus slop all German
railway traflic al a single blow and ruin

the economic life of the country.
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Further Details as to Electric Welding Systems
By J. F. Springer

In the preccdiug article, it was pointed

out or implied that there are several va-

rieties of arc welding. In the one, the

rod which furnishes the fresh material

for the weld is used as one electrode,

while the work formed the other. This

rod is covered with fusible flux. This

system is attributed to Oscar Kjcllberg,

of Gothenburg. The work is negative

to the electrode, and this results in the

deposition of metal from the electrode

onto the work. Another variety of arc

welding mentioned is the one where a

carbon electrode is employed. This sys-

tem is attributed to Nicholas de Benardos

and Stanislas Olzewski—both of Petro-

grad. The hand electrode here is nega-

tive to the work, just the opposite to what

we had in the case of the covered metal

electrode. There is an advantage in both

cases. In the preceding system the par-

ticles from the diminishing metal elec-

trode are deposited on the work, where

in fact they are wanted. This permits

vertical and overhead welding. In the

present case, where the hand electrode is

carbon, the fact that the carbon is made

negative insures that the current will not

tend to inject carbon into the healed

metal. This is very important, as other-

wise highly heated steel would undoubted-

ly be carburized and thus suffer a change

in its character. A third variety of arc

welding mentioned in the preceding arti-

cle is the one which uses an uncovered

metallic electrode. This system seems to

have been due to a Russian by the name

of Slavianoff. Apparently, it has been

used but little in England.

There is really a fourth variety of arc

welding, that attributed to Dr. H. Ze-

rener, of Berlin, In the Zerener system,

two carbon electrodes are used. The arc

is formed between the carbons. In order

to cause it to flow against the work an

electro-magnet is employed. The .Voltex

system is understood to be an improve-

ment upon that of Zerener. The carbon

electrodes are made up with a small per-

centage of metallic oxides in them. A
suitable oxide is one based on iron. Dur-

ing the operation of the arc, the oxide is

decomposed and vaporized. The arc, it

seems, is enlarged by the vapor and the

carburization of the work is reduced or

eliminated. However, so far as I know,

neither the Zerener nor the Voltex sys-

tems has attracted much commercial at-

tention in the United States.

The method was also mentioned w^hich

passes the current through parts in con-

tact and develops, especially at the sur-

faces of contact in the path of the current,

a high heat. Combining pressure with

this heat a weld is formed. This is re-

sistance welding, invented by Prof. Elihu

Thomson. Spot welding is to be regard-

ed as an outgrowth of this system.

I will now seek to indicate the order

in which the various systems were in-

vented, but cannot vouch for all details.

SYSTEM OF ELECTRIC WEUJING

1. The Thomson resistance system.

2. The Benardos-Olzewski system,

which uses a carbon electrode. 1885.

3. The Zerener system, using two car-

bon electrodes and an electro-magnetic

deflector. 1890.

4. The SlavianofT system, which em-

ploys a bare metallic electrode. About

1895.

5. The Kjellberg system, which uses

a covered electrode. 1907.

It will be understood, perhaps, without

my saying it, that naturally the several

methods are especially adapted to their

own peculiar fields of activity. It is not

always a question of one being better

than another. Often, one or two of the

systems will be best adapted to a certain

class of work. For a different class of

work, still another system may have the

greatest suitability. It will be of advan-

tage, then, to have before us more or less

information as to the several fields of

activity. I must warn the reader, how-

ever, that I am not engaged in passing

judgment on the various systems and de-

lining with any finality the comparative

suitability. The reader is to understand

that when I say that a certain system is

well adapted to a certain class of work

and am silent as to this work in connec-

tion with another system, he is not to

draw any inference at all from my silence.

He is, by no means, to understand my si-

lence as having any disparaging force

w-hatever. Unless I plainly say that such

and such systems are not suited to such

and such work, he is to understand noth-

ing at all in respect to unsuitability.

With further reference to No. 1, i.e.,

to the Thomson resistance method, it may

be noted now that it is suited to the weld-

ing of ordinary bars, angles, T-bars, and

miscellaneous rolled sections, tubes, tires

for wheels, metal rims for motor vehi-

cles, frames, chains, wire netting—all this

may be handled with advantage by re-

sistance methods. Wire of mild steel,

even if of quite small cross-section, be-

longs to the class of work done by this

system. Even copper wire is to be in-

cluded. Machines are usually employed

to control work, current and the me-

chanical pressure employed. It is proper,

under this svstem, to use the hammer as

an assistant, especially if the work is

heavy. That is, while the work is still

in the jaws of the machine, it may be of

advantage to assist with the hammer in

the process of forcing them together.

Sometimes, presumably when the work is

quite irregular, there may be an uneven

distribuiioii of current. The effect is to

Ileal unevenly. The head of the hammer
may at times in such cases be employed

as an additional conductor for >he pur-

pose of increasing the flow of current at

a deficient point. Xkturally, the heating

of the work tends to result in heating the

machine jaws which hold it. As a cor-

rective of this, the juvts are made hollow

and are cooled with water.

There are two jaws which hold the

work as if it were in a vise. The one

jaw is fixed, while the other is movable.

Some large machines employ power in

shifting the movable jaw. Some are of

a size to permit the shift to be made by

hand.

This system may be operated in two

ways. Either an inconsiderable current

is given a considerable time or a heavy

current is employed for a brief period.

Naturally, we thus get slow and fast op-

eration. In the slow procedure the metal

heats up gradually. The operator, ham-

mer in hand, has time to note deficiencies

of current flow and to correct them with

a blow of the hammer or its use as an

auxiliary conductor. The voltage may be

very low—say, 1 or 2 volts. While the

metal is, naturally, overheated, it need

not be burnt, it seems, when the slow

procedure is employed. Overheating is

to be regarded as an evil necessary in

practically all systems of welding, whether

in the system used from old time by

blacksmiths or in the new gas and elec-

tric processes. But burning is a step

farther. When steel is burnt, one under-

stands that carbon has actually been con-

sumed and the steel more or less de-

stroyed. The fast method of resistance

welding makes use of such a heavy cur-

rent that metal is burnt at the joint.

However, the pressure of the machine is

managed so as to operate in the direc-

tion of forcing out burnt metal from be-

tween the surfaces undergoing welding.

There will be a fin or ridge left when

the work gets cold. This will likely con-

sist of metal more or less burnt. It is

removed cold by grinding or otherwise.

The voltage employed is low : it may,

for example, be only 2 or 3 or 4 volts.

System No. 2. the Benardos-Olzewski

process, which uses a carbon electrode,

is suited to a great variety of work.

Thus, such work as the manufacture of

steel barrels, drums and tanks has been
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done for a quarter of a century or more.

Instead of the weld being carburized

steel, it is said by Mr. T. T. Heaton, of

the (British) Institution of Mechanical

Engineers, that it is soft and of a purer

iron than the original metal. This re-

sult is due, no doubt, to the direction in

which the current flows. This point has

already been indicated. He himself, ap-

parently, uses direct current at about 90

volts and at from 250 to 500 amperes.

The variation in amperes is required by

variations in the thickness of the work.

The weld may be a hammered one or a

fused one. By this we are, presumably,

to understand that the union of the soft-

ened metal may be assisted by the ham-
mer. Doubtless, a less temperature may
then be used. With a fused weld, there

is actual melting. .\ny difference in qual-

ity may be taken advantage of and the

mode of operation made to correspond to

the class of work in hand. With this

system, of arc welding a very considerable

arc may be built up. Thus it is not at

all impossible to get an arc V/i or 2 inches

in length. The heat may be distributed

over a good sized region. This is, in

effect, claimed as an advantage in pre-

venting such acute concentrations of heat

and the consequently severe local stresses.

Rather rapid operation is possible. The
time required to weld a seam 1 foot long

in mild steel 0.14 inch thick need not be

over 2.76 minutes. This time includes the

heating-up operation and all hammering
to make the work petroleum-tight. The
rate at which carbon electrode is con-

sumed may be understood somewhat when
it is said that it requires 8 inches of good-
quality carbon 0.6 inch in diameter to

weld a 50-foot seam in inild steel Ji inch

thick.

System Xo. 5, the Kjellberg process of

using a covered metallic electrode, is one

which has had e.xtensive application

abroad. The voltage used may var\',

say, from 45 to 90 volts. The average

electrode will have a diameter of about

3/16 inch and consist of soft iron. Mild
steel plates, having a thickness of J4 to

'/ inch, may properly be welded with a

current of 145 amperes. Heaton says:

"It is not found to be really satisfactory

to apply this system to work in mild

steel to thicknesses of plate below J4 inch.

The author has tested welds in thinner

material, but would consider them less

satisfactory than hammered welds made
with a carbon electrode. The heating

5 more local and caimot be spread as

with the free carbon electrode."

There is a system using a covered elec-

trode which appears to be more or less

related to the Kjellberg procedure. This
is the Strohmenger process. It is, es-

sentially, the systein described in the pre-

ceding article, which used blue asbestos

yarn and permits aluminum wire to be

wound with it. "This system appears to

be best suited for thicknesses above 3/16
mch thick, though, as in the Kjellberg

process, thinner metal can be welded.

The speed of welding is relatively greater

for the greater thicknesses in comparison
with that of oxy-acetylene welds, but it

is much less than with the carbon elec-

trode up to li inch."

1 ran across a letter the other day that

was written several years ago to the edi-

tor of a paper by an engineer, who had

been requested by the said editor to con-

tribute to his columns certain articles

bearing on the railroad situation and

tending to set forth the woes and wrongs

of a suffering public. It was at a time

when it was quite the fashion for the

, demagogic politician and the newspaper

of the yellow tinge to pitch into railroad

; management. Since that time the un-

l thinking public has reaped the full bene-

* fit of the policy it so warmly encouraged.

The letter does not refer to the present

situation, but, in the general expression

of its opinions, it is quite apropos, and

' is quite worth while the serious consid-

' eration of those who carry any gray

matter at all above their eyes. Here it

is:

"The letter of the 25th, from your

business manager, has just been received,

and I think it would be far better for

you and those interests that you claim to

represent to make a study of what you

'! they are actually receiving from the

I roads, than to stir up more muss by

;iig to find out a few minor delin-

ncics which may be used as a means

inciting discontent. Just see if you

1 they are not receiving fiill value and

more for all the money that you pay

I .an that there may be some possible

I'.opholc into which you can stick a

\\edge of complaint. I tell you frankly

that I not only do not think that you or

they have any cause for complaint, but

Snap Shots

By the Wanderer

have much for which to be thankful.

And, in all that you do, please remember
that the railroads are not heartless cor-

porations who can be pounded and in-

jured without compunction, but that they

represent the savings of thousands of

investors or charitable institutions, or

colleges and the great mass of associa-

tions engaged in public welfare work, and

that they need help in what they are try-

ing to do instead of the bludgeon of a

demagogue. Remember that when you

strike a blow at their credit, you are

striking a blow that will prevent them
from making the improvements that will

give you a better service and that the

blow will rebound and hit your own skull

before its force is spent. So, if you want
my opinion, it is that your paper could

not engage in a dirtier piece of work
than in a campaign against the railroads

to which it owes its very existence."

Certainly the blow did rebound and
few are the skulls, innocent or guilty,

that have not been hit thereby.

The electrolytic theory corrosion as de-

veloped and proved by Dr. Allerlon Cush-

man so fully accounts for all the various

phenomena attendant upon the corrosion

of iron and steel that it is accepted

throughout the scientific world as estab-

lished beyond all peradvenlure. But the-

ories of this character are too often re-

garded as pure theories by the practical

men of affairs; something belonging to

the laboratory and the domain of scien-

tific investigation and as having little or
no connection with the affairs of every-
day life, or at least to be possessed of
such a refinement as to have little or
no influence upon them. In short, this

is a decided mental distinction drawn
between the action of a piece of steel

subjected to the delicate tests of a labo-

ratory experiment and the performance
of a similar piece in the rough service

that it has to perform in the firebox of
a locomotive.

That this is a mistake, almost anyone
will concede. And because this matter
of corrosion is one of the serious trou-
bles of locomotive boiler mainteance it is

urged that too much attention cannot
be paid to the selection of steels that

are used therein.

The whole electrolytic theory of cor-

rosion is based upon the development
of electric currents by the non-homo-
geneous character of the metal, and the

greater this variation in structure and
composition the more rapid will be the

corrosion. This is a simple statement

of cause and effect.

Hence it follows that he who would
suffer the minimum of trouble from cor-

rosion must pay the maximum of atten-

tion to the selection of his steels and
irons, other conditions remaining the

same. This is not to assume that the

sole precaution to be taken against cor-

rosion lies in the selection of the steel,

for there is such a thing as a corrosive

water, but, as Kipling would say, that is

another story.
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Is the microscope too relined for use

in connection with the selection of a

boiler steel? Can it be used succissfully

by the man who has not had years of

training in its manipulation and in draw-

ing conclusions from its indications. To

both of these questions an affirmaive an-

swer can probably be made with safety.

If the observer desires to determine an

approximation of the carbon content of

a piece of steel, it is probable llial, un-

less he has had considerable training, he

will vary so far from the true mark that

he had best discard his microscope and

betake himself to the chemist. But for

detection of defects in the material, such

as the inclusion of slag, minute blow-

holes, and variation in structure the mi-

croscope will tell a story to even a lay

operator that can be told in no other

way. A recent microscopical examination

of some boiler steels gave a vivid exam-

ple of how a piece of steel that had

passed all inspection and was presuma-

bly of a high grade, was shown to be

really unfit for the service to which it

had been applied ; simply because of the

great variation in its structure between

surface and center, that could have been

detected in no other way.

it were a pretty good argument for the

introduction and use of the stoker inde-

pendent of its labor possibilities.

The preparation of the specimens is

exceedingly simple, and an instrument

with lenses arranged to magnify from

20 to 100 diameters will serve all the

purpose of a quick and accurate means

of determining the general structural

character of a piece of steel or iron. It

will frequently make it possible to de-

cide at once in "he choice between two

brands and the probable relative results

to be obtained from them. It tells a very

vivid story of structure and enclosed im-

purities that can be read in no other

way, and to those who arc shown it

without previous knowledge of what they

are to see, the indications are usually

quite startling.

In the discussion of the Boiler report

at the Master Mechanics' convention of

a year or so ago, attention was called to

the sensitiveness of firebox sheets to in

drafts of cold air when the door was

opened and the great changes of tem-

perature that occurred. It seems fair to

presume that if a sheet is cooled it con-

tracts with the same rapidity with which

it cools, and that if there is a local cool-

ing, as seems probable, corresponding

stresses are set up in the boiler. Hence

if the door opening can be avoided, so

will the cooling and straining, and re-

pairs ought to be less.

If a shovel is used the door must be

opened, but if the engine is equipped

with a stoker that makes any approach

to one-hundred per cent, work, then all

of this temperature variation and the

accompanying stresses in the boiler parts

ought to be avoided. It looks as though

Wc have been talking indefinitely about

the value of circulation in a steam boiler

for years, and yet little has been done

to promote it. In marine boilers, yes.

In.locomotive boilers, no. If it is a good

thing why all this indifference by men
who are preaching and practicing ef-

ficiency to the utmost? Probably because

it isn't worth while. As for promoting

evaporation, it is difficult to see why
merely passing water over a sheet should

have that effect. Water cannot be heated

above the temperature due to the steam

pressure and the rale of heat absorption

depends on the difference in temperature

between the fire and water sides of the

sheet. So, if water is in contact with the

sheet, what difference does it make

whether it is moving or not so far as

evaporation is concerned?

In some water-tube boilers and th-jse

of the Scotch type the circulation is no-

toriously slow, and means are taken to

accelerate it, not so much to increase

evaporation as to equalize boiler tem-

perature, and thus prevent undue stresses

on the sheets. For this, all hail a rapid

circulation.

It may also be of value, in some places,

to prevent scale deposition. So, for this

and for temperature equalization a rapid

circulation is of value, but when it comes

to saving money at the coal pile, there

is not much, if any, data at hand to show-

that it is of any use. Hence when we

urge the value of a rapid circulation it

is well to bear in mind what we can

reasonably expect to accomplish by it.

For data on the subject reference is made

to the Coatesville tests, in which an evap-

oration of 12 lbs. of water per square

foot of heating surface per hour was ob-

tained with a circulation of about 2 ft.

per second in the water legs of the boil-

ers; and yet, even with that slow circu-

lation, the water at the back end of the

water leg at the mud ring only lacked

four degrees of being at the steam tem-

perature.

Fair Profits.

It is interesting to observe from the re-

ports of British exports and imports

which are now reaching us with a

degree of fulness unknown during

the war period that the profiteer, so-

called, is. generally speaking, no profiteer

at all. Taking one of the staple indus-

tries as an example the output of coal in

Britain in the years previous to the war,

and which amounted to 270.000.000 tons.

The price at the mines was $2.12 per ton.

The profit, as shown by the nnimpeach-

\lile Board of Trade investigation, was

24 cents per ton. In 1918, the last year

of the war, the output is placed at 232.-

000,000 tons, the price at the mines being

$6,04, and the profits per ton 86 cents.

It will thus be seen that while the price

of coal at the mine has nearly trebled, the

net profit is now 350 per cent, of what

it was during the 1909-13 period. At the

first glance this looks like profiteering, but

the profits have not all gone into the

pockets of the mine owners, for the rea-

son that under the excess profits taxation

they are entitled to only 5 per cent., the

remaining 95 per cent, being payable to

the National Treasurer. Of course, a

certain element in Great Britain, as in

the United States, do not care to trouble

themselves about the involved rates of

taxes and sur-taxes, but surely S per cent,

cannot be called other than a fair profit.

Railway Construction in Canada.

The construction of new railway lines

extending to nearly 400 miles has been

announced by the Canadian National

Railways. The new lines, of which there

are about a dozen, are mostly in the prov-

ince of Saskatchewan. The longest line

projected, and on which work has already

been begun, is a branch running from

Hanna-Medicine Hat, Alberta, into a rich

agricultural district, a distance of 72

miles.

A New Lubricant.

A new fruit containing a large percent-

age of oil has been discovered in the

region of Torreon, Mexico, and is known

by the name of chichopoxtle. Experi-

ments show that 25 per cent, of its con-

tents consist of oil of great value in in-

dustrial pursuits requiring a lijbricant of

high quality. It is proposed to introduce

the cultivation of this fruit upon a large

scale.

The Best Boss.

The best boss is said by an eminent

authority to be the one who is least of

a boss, the one who gives men the fullest

opportunities to develop themselves, to

grow to the limit of their capacity. The

one-man concern cannot amount to much

in these days of big things. It takes a

big, strong, well -organized team to grap-

ple with modern conditions, and to turn

the wonderful present-day opportunities

to profitable account.

Locomotive Front End Leaks.

Using the lilower to create a draft and

holding a lighted torch to all scams and

joints in the front ends of locomotives

readily locates all leaks of air which obvi-

ously increase the amount of gas and air

that must be moved by the exhaust jet,

and consequently necessitates a reduction

in the size of the nozzle tip. This, of

course, increases the cylinder back pres-

sure and entails fuel losses. Such defects

should be promptly reported.
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Items of Personal Interest
A. R. Tegtmeyer has been appointed

roundhouse foreman of the Chicago, Mil-

waukee & St. Paul, at North La Crosse,

Wis.

S. Lenzner, master car builder of the

Michigan Central, at Detroit, Mich., has

been appointed supervisor of passenger

equipment.

H. G. Griffin has been appointed gen-

eral superintendent of the car department

of Morris &: Company, L'nion Stock

Yards, Chicago.

J. M. Strong has been appointed divi-

sion storekeeper of the Schuylkill division

of the Pennsylvania. Eastern Lines, with

headquarters at Reading. Pa.

, G. R. Miller has been appointed division

foreman of the Santa Fe at Gallup, X. M.,

succeeding W. J. Burhard, who has been

transferred to Los Angeles, Cal.

J. C. Brekenfeld has been appointed

shop supervisor of the St. Louis-San

Francisco, with headquarters at Spring-

field, Mo., succeeding A. J. Devlin.

S. A. Schickedanz, chief draughtsman

of the Chicago & Eastern Illinois, has

been promoted to mechanical engineer

with headquarters at Danville, 111.

James \\'alker has been appointed as-

sistant roundhouse foreman of the Santa

Fe at Dodge City, Kan., succeeding A.

Walker, appointed drop-pit foreman.

C. L. Whitman, master boiler maker of

the Chicago & North Western, at Huron,

S. D., has been transferred to Milwaukee,

Wis., succeeding E. J. Nicholson, pro-

raoted.

A. H. Powell has been appointed gen-

eral master mechanic of the Western

Pacific. Tidewater Southern and the

Deep Creek railroad, with office at Sacra-

mento, Cal.

T. M. Bryden, lately returned from

military service, has resumed his former

duties as chief dispatcher of the Chicago,

Rock Island & Pacific, with headquarters

at Pratt, Kan.

C. A. McCarthy, general foreman of

the Rock Island at Cedar Rapids, la., has

been appointed master mechanic of the

Chicago. Milwaukee & St. Paul, with

office at Perry, la.

William H. Menner, road foreman of

ngincs on the Erie, with office at Jersey

iiy, N. J., has been appointed super-

visor of locomotive operation, with the

•ame headquarters.

Captain S. E. Mueller, having returned

from military service, has been appointed

general foreman of the Rock Island shops

at Cedar Rapids, la., succeeding C, .^•

McCarthy, resigned.

\\ . J. Burhard. division foreman on the

-\tchison, Topeka & Sante Fe, at Gallup,

N. M., has been transferred to Los An-
geles, Cal., and G. R. Miller succeeds Mr.

Burhard at Gallup.

A. M. Meston has been appointed dis-

trict road foreman of engines and oil-

burning inspector of the Southern Pacific,

with headquarters at Los Angeles, Cal.,

succeeding F. W. Corcoran.

F. P. Miller, master mechanic of the

Chicago, Milwaukee & St. Paul, at

Marion, la., has been transferred to Port-

age, Wis., succeeding M. F. Smith, trans-

ferred to Minneapolis, Minn.

Captain W. C. Irwin, having returned

from army service, has been appointed

sales representative of the Dunbar Manu-
facturing Company, with offices in the

Frisco Building, St. Louis, Mo.

J. C. Cole, master mechanic of the Rock
Island at El Dorado, Ark., has been trans-

ferred to Dalhart, Tex., and W. M. Wil-

son, master mechanic at Dalhart, has

been transferred to El Dorado.

C. H. Holdredge has been appointed

general air-brake inspector of the South-

ern Pacific, lines south of Ashland, with

headquarters at Los Angeles, Cal., suc-

ceeding A. M. Meston, promoted.

H. L. !\Ioore, road foreman of engines

on the Southern Pacific at Tucson, Ariz.,

has been transferred to the Coast division,

with headquarters at San Francisco, Cal.,

succeeding C. H. Holdredge, promoted.

Lawrence A. Rowe, mechanical inspec-

tor of the Atchison, Topeka & Santa Fe,

has resigned to accept an appointment as

general manager of the Universal Pack-

ing & Service Company, with office at

Chicago.

J. A. Laughlin., storekeeper on the New
York Central, at Elkhart, Ind., and Herry

Stephens have been appointed assistant

general storekeepers on the lines West of

Buffalo, with headquarters at Colling-

wood, Ohio.

H. K. Morrison, resident engineer of

the Superior division of the Canadian

National Railways, with office at Horne-

payme. Out., has been appointed division

engineer, a newly created position, with

the same headquarters.

A. R. Hodges, formerly master boiler

maker of the Santa Fe at Topeka, Kan.,

and later with the Frisco System at Mem-
phis, Tcnn., has been appointed general

foreman of (he New York Engineering

Company, Yonkers, N. Y.

R. D. Anderson, assistant engineer on

the Minnesota & Dakota division of the

Chicago & North Western, has been ap-

pointed to the newly created position of

special engineer in the accounting depart-

ment of the road with office in Chicago.

W. Malthaner, general master mechanic

of the Northwest district of the Baltimore

& Ohio, Western Lines, with headquarters

at Cleveland, Ohio, has been appointed

acting superintendent maintenance of

equipment, with headquarters at Cincin-

nati, Ohio.

O. R. Anderson has been appointed

division storekeeper of the Nebraska di-

vision of the Chicago, Rock Island &
Pacific, with headquarters at Fairbury,

Neb., succeeding T. Beard, transferred to

the St. Louis division, with headquarters

at St. Louis, Mo.

J. F. Jennings, master mechanic of the

Michigan Central, at Bay City, Mich., has

been appointed assistant superintendent of

motive power, with headquarters at De-
troit, Mich., and J. O. Goodwin, road

foreman of engines at West Bay City,

Mich., succeeds Mr. Jennings at Bay City.

C. J. Wymer, sales representative of

the Grip Nut Company, of Chicago, and
formerly general car inspector of the Chi-

cago & Eastern Illinois, has been ap-

pointed general superintendent of the car

department of the Chicago & Eastern Il-

linois, with headquarters at. Danville, 111.

H. V. McKedy, formerly assistant to

the vice-president in charge of sales of

the -American Locomotive Company, has

accepted an appointment as Eastern rail-

road representative of the Glidden Com-
pany, of Cleveland, Ohio, with headquar-

ters at 636 West 34th street. New York
City.

H. E. Byram, Federal manager of the

Chicago, Milwaukee & St. Paul, with

headquarters at Chicago, has been elected

president of the corporate organization,

and R. M. Calkins has been elected vice-

president. B. B. Greer has been ap-

pointed Federal manager, succeeding Mr.

Byram.

J. B. V. Duer, assistant engineer on the

Pennsylvania, at Altoona, has been ap-

pointed electrical engineer, and S. M.

\'iele has been appointed assistant elec-

trical engineer of the new electrical

engineering department operated in con-

nection with the mechanical engineering

department at Altoona.

W. F. Kiesel, Jr., acting mechanical en-

gineer on the Pennsylvania, at Altoona,

Pa., has been appointed mechanical engi-

neer, and H. A. Iloke, acting assistant

mechanical engineer at Altoona succeeds

Mr. Kiesel; R. N. Miller, assistant engi-

neer at Altoona, succeeds Mr. Hoke, and

B. S. Brown succeeds Mr. Miller.
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W. G. Johnston, master mecliaiiic of

the Newark division of the Baltimore &
Ohio, with headquarters at Newark. Ohio,

has been appointed master mechanic of

the Northwest district, with hcaiUiiiartcrs

at Cleveland, succeeding Mr. Mallhaner,

and K. E. Cooper, shop superinicndcnt at

Newark, Ohio, has been appoinicil to suc-

ceed Mr. Johnston.

K. C. Gardner, assistant nianatier of

sales of the Pressed Steel Car Company

and the Western Steel & Foundry Com-
pany, has been appointed manager of

sales of the Central district, with office

at Pittsburgh, Pa., and Huntley H. Gil-

bert, assistant manager of sales, has been

appointed manager of sales of the West-

ern district, with office at Chicago.

Colonel Clarence S. Coe left New York

last month to represent the Advisory

Mission in Serbia. He will have charge

of the rehabilitation of the railroads in

Serbia and Jugo-Slavia. J. H. Nelson,

formerly general superintendent of the

Florida East Coast Railway, and Captain

McMillan, of the Transportation Corps,

will be operating and mechanical advisors

of Colonel Coe.

Lieutenant-Colonel Russell W. Stovel,

recently returned from France, where he

served as chief of the terminal facilities

of the transportation service, has been

appointed a consulting engineer of Wcst-

inghouse. Church. Kerr & Company, and

will devote his entire time to the com-

pany's electrical and mechanical work.

LIEUT. COL. RUSSELL W. STOVEL.

Colonel Stovel has had an unusually com-

prehensive experience in the electrical and

mechanical problems connected with cen-

tral power station and steam railroad

electrification work. He is a graduate of

McGit! University and is a member of the

American Institute of Engineers and the

American Society of Mechanical Engi-

neers.

The appointment of Frank Hedley to

the presidency of the Interborough Rapid

Transit Company, New York City, has

been received with universal approbation,

not only by all who have the honor of

his ac(|uaintance, but by the press and

public generally and railroad men particu-

larly. His career is worthy of more than

a mere passing notice, as without much

education or without influence of any kind

he has risen by the sheer force of merit.

He had some early advantages, as his

father, a typical English gentleman, was

FRANK HEDLEY.

master mechanic on the Southeastern

railway of England, and his great-grand-

unclc, William Hedley, designed and built

tile iirst locomotive traction engine in

1S13, which was used for hauling coal on

the Wylan railway, and is now in the

South Kensington Museum. London. It

was from this engine that George Sniihen-

son obtained his ideas for his improved

locomotive which he built in 1825.

Frank Hedley learned the machinist's

trade and came to .\mcrica at an early

asc. and worked in the Erie and New
^'ork Central. His first promotion came

as as.sistant general foreman on the Man-
haitan Elevated railway in the locomotive

department. In 1889 he was appointed

master mtchanic of the Kings County

Elevated Railroad, Brooklyn, and in 1893

general superintendent of motive power

and rolling stock of the Lake Street and

Northwestern Railway System in Chicago,

besides consulting engineer in the Chicago

I'nion Loop. His experience in electric

traction in Chicago led to his appoint-

ment as general superintendent of the In-

terborough Rapid Transit Company, New
York, in 1903, and general manager the

following year, and in 1908 the duties of

vice-president were added. In 1912 he

also became vice-president and general

manager of the New York Railways Com-
pany, which operates surface lines in

Manhattan, and vice-president of the

Rapid Transit Subway Construction Com-
pany.

During this period of incessant activity,

Mr. Hedley has found time to perfect

many improvements in the mechanical

devices used in electric traction, many of

which are patented. He is one of the

very few railroad men who have obtained

a complete mastery both of the steam en-

gine and the electric motor with all their

multiplex accessories. In middle life, he

still retains the elasticity of youth, and,

largely self-taught, he is still a student, and

whether as a mechanic, a manager, a plat-

form orator or in the witness box before

an investigating commission, he knows
how to hit the nail on the head, and in

and through all this he remains the same

unaffected, clear-headed, warm-hearted

man of the world. His marked success

in his chosen sphere of action has neither

given him a swelling of the head nor a

contraction of a heart. He is what the

Latins called, "rara avis in terra firma,"

a rare bird on earth.

OBITUARY

M. K. H.\R.\i \1

The sudden death of M. K. Barnum at

Baltimore, Md., occurred on October 26.

A scholarly, gifted, diligent mechanician

of the highest order, he was among the

very best types of railroad man. A
graduate of Syracuse University he en-

tered railroad service as an apprentice

machinist in the shops of the New York,

Lake Erie & Western in 1884, and during

the last thirty-five years he has occupied

nearly every position in the mechanical

department of railways, particularly in

the leading railroads in the Middle

States, and in some of the Western
States. Since 1913 he was attached to

the Baltimore & Ohio as superintendent

of motor power for four years, and in

1917 a position was created for his spe-

cial qualifications as adviser in the con-

servation of material. He was a model
of tireless industry, and was greatly

esteemed on account of his genial, kindly

disposition.
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Better

Locomotive

Lubrication

means the elimination of

heating, cutting and wear

of Shoes, Hub Liners,

Wedges, Chafing Cast-

ings, etc., and a saving of

time and material.

DIXON'S

Graphite

Hub Liner Grease

after exhaustive tests by

large Eastern roads has

proven to their satisfaction

its superior lubricating

qualities and its ability to

stop the cutting and wear-

ing of these parts.

It builds up a smooth

but tough veneer of se-

lected flake graphite on

the moving parts which

prevents metal-to-metal

contact and wear.

K'rite lor Circular A'o. 89HR and

free sample for test.

Joseph Dixon Crucible

^:^ Company ^>^
JKRSEY COT, N. J.

Ettabliihed 1827

BULLETINS, CATALOGS, ETC.

"National" Bulletin.

No. 7, "National" Bulletin, issued by

the National Tube Company, Pittsburgh,

Pa., is more than usually interesting, from

the fact that it furnishes detailed descrip-

tions of the process of manufacturing the

company's fine products. As is well

known, the career of the National Tube

Company is one that has been marked
by a long series of accomplishments

through which the steel tube industry as

a whole has been benefited substantially,

and through which "National" Pipe has

become a recognized standard among
wrought tubular products. Much of the

success must be credited to the marked

improvement in the steel industry, but

this has been supplemented by the intro-

duction of a mechanical process of roU-

knobbling the steel, known as the speller-

izing process, consisting of a local lateral

working of the hot bloom which renders

the metal more uniformly dense when

there is any tendency to physical irregu-

larity in this respect. A scale removing

process has also been successfully worked

out by putting the pipe put through a set

of sizing rolls before passing to a cooling

table, the finished pipe retaining the de-

sirable thin, tightly-adhering film of blue

oxide whch gives a certain amount of

protection to the pipe without possessing

the disadvantage of heavy welding-scale.

While it would seem that there is noth-

ing further to be desired, the company is

proceeding with further experiments look-

ing toward perfection.

Staybolts.

The overcoming of the lesser difficul-

ties in the operations of drilling, reaming

and taper tapping is minutely treated in

•he latest issue of the Bi-Monthly Di-

:^cst, published by the Flannery Bolt

Company, Pittsburgh, Pa. The data is of

real value because it is the result of fol-

lowing up complaints and making exami-

nations in faulty material that is not in-

frequently supposed to be the company's

product, but is foinid to be otherwise, the

material coming from some other manu-

facturers. Experience has given the ex-

perts that degree of justifiable assurance

upon which the reputation of the enter-

prising company has been built. The

October issue is well worthy of a care-

ful perusal. Copies may be had on appli-

cation.

Resistance of Passenger Trams.

A scries of tests to determine the re-

sistance of passenger trains at all speeds

lip to seventy miles per hour, and for

average car weights have been completed

by the Railway Department of the Engi-

neering Experiment station of the Vtu-

versify of Illinois. Of the 240 cars com-

posing the 28 trains tested, 178 had six-

Prepare for Winter
Keep the lines open and
maintain running schedules

by equipping regular loco-

motives with

Ray Snowr Flangers
(Modified Priest)

and

Ray Snow Plows

ThcQANp(3Co.

90 WEST ST.

NEW YORK
People* Ga« BIdg., Chicago

Ry. Exchange BIdg., St. Loui*.
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Square

Be Sure

and

Specify

the

"COLUMBIA"

GIB NUT

You can use it either

side up. It never
injures the thread on

the bolt or nut.

Sample will prove it.

Columbia Nut
& Bolt Company

INC.

Bridgeport, Conn.

Simplicity Cotter Key

BETTER and CHEAPER
Than the

"Split" riveted keys.

wheel (rucks and 62 had four-wheel

trucks.

These lesis were made on tlie lines of

IMinois Cenlral Kailroad by Professor

E. C. Schmidt and H. H. Dunn upon well

constructed and well maintained main line

track laid almost entirely with 85-pound

or 90-pound rail and ballasted with

broken stone. From the results, which

arc given in Bulletin No. 110 of the En-

Kincenng Experiment Station, a table has

been prepared showing the probable aver-

age value of resistance for passenger

trains composed of cars weighing from

thirty to seventy tons and operating at

speeds ranging from five to seventy-five

miles per hour. Copies of Rullelin No.

110 may be had witliout charge by ad-

dressing the Engineering Experiment Sta-

tion, Urbana, III.

topie.« of which may be had on applica-

tion.

The Return of the Railroads.

Thomas DeW ilt Cuyler, chairman of

the Association of Railway Executives,

delivered an address last month at Phila-

delphia, outlining at some length how the

railroads should be returned. The mai-

ler now appears in pamphlet form. Mr.

Cuyler believes that the railroads should

have the right to pool their traffic and to

have joint terminal facilities for freight

and passenger service. Under watchful

Federal control for the protection of the

public latitude should be given the roads

to enable them to meet the requirements

of the country. Consolidation should be

permitted when it is clearly in the inter-

ests of the roads and the public.

Electric Arc Welding.

The Canadian W'eslinshouse Company,

Limited, Hamilton, present a useful pub-

lication of 48 pages, describing in detail

the application of electric arc welding.

During the last few years, they point out,

an unusually rapid advance has been made

in the process and it has now become

recognized as an art very essential to a

number of industries. The field of elec-

tric arc welding is unlimited and practi-

cally every industry employing iron and

steel or other alloys, can utilize it to ad-

vantage. All of which makes the descrip-

tion contained in the present booklet of

value. There are copious illustrations,

which add to the effectiveness of the

treatise.

Autogenous Welding.

The Davis-Bourneville Company, Jersey

City, N. J., has established a school of

instruction in welding at their works in

Jersey City. The terms of instruction as

specified in an illuminated circular are

such that they should attract a large class

of students who desire to learn oxy-

acetylenc welding and cutting. A review

cif the system with illustrations of the

appliances are shown in the circular.

Profit Sharing.

The New York Times published an
ilaborate essay by M. L. SchiflF on 'Profit-

Sharing," and the matter now appears in

pamphlet form. It is surprising how
many clever writers have given their at-

tention to this subject, and not one has
ventured to touch the subject of loss

sharing. It would not be a difficult task

to examine statistics and find a monu-
mental record of disasters, and while the

creditors may be the chief loss sharers,

no essayist cares to mention a word of

sympathy or a plan of assisting the ad-

venturer who may have been a thrifty

and an accomplished man impelled by a

praiseworthy endeavor to go beyond his

depth; there is no rescuing hand held out

to him. He must walk his dark way
alone, while the hat is passed around for

played out play actors, and penniless

parasites, who did not know a rainy day
until thev were in it.

For Testing and Washing
LocomDtive Boilers

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

Mnnnfarturerfl of Injectors. EJe<'tor8,

BoMer Waaher« and T.-«t<>rs. Boiler Cbecks,
rheok Valrei.

ASHTOINJ
POP VALVES AND GAGES
The Quality Goodi That Last

The Aihton Valve Co.
271 Franklin Street. Botton, Msu

DUNER
CAR CLOSETS

DUNER CO.
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Electric Locomotives for the C, M. & St. P. Railway
The 3,000-volt direct-current elecirinca-

tion of the Chicago, Milwaukee S: St.

Paul Ry. is the most extensive railway

electrification that has, thus far, been de-

veloped and, as such, has attracted world-

wide attention. It covers a distance of

about 850 miles from Harlowton, Mon-
tana, to Seattle and Tacoma, crossing the

four years, and now the balance s to

be put into service.

The current for the operation of the

line is furnished by the Montana Power

Co., which has now completed the de-

velopment of fourteen hydro-electric

plants with an aggregate capacity of 171,-

530 kili.i\vatt>, of whic'i the largest is the

fed from either direction, and also at

the tie-in points from a third source of

power, by which the reliability of the

source of power is insured.

The portion of the line first electrified

was operated by 300-ton locomotives with

geared motors having a ratio of reduc-

tion of 4.56 to one. The General Electric

CHICAfiO. .MILWAUKEE A.XD

Big Belt, Rocky, Bitter Root and Cascade

ranges. In crossing these four mountain

ranges there are several grades of one

per cent, or more, the most difficult being

the 21 miles of two per cent, between

Piedmont and Donald and the longest the

49 miles of one per cent, grade on the

west slope of the Belt mountains. The
curvature is necessarily heavy, the maxi-

mum being ten degrees.

About 440 miles of this line from Har-

lowton, Montana, to Avery. Idaho, have

been under electric operation for about

D. C. EI.KI 1 kll li \ I h .\ 1 K.\1N N(

plant at the Great Falls of the Missouri

River of 60,000 kilowatts. To this must

be added a 40,000 kilowatt plant at Holter

on' the Missouri River, which is in course

of construction, and four steam plants

having a total capacity of 5,920 kilowatts.

The transmission lines from these

plants form a network covering a large

part of Montana, and which tap into the

railway system at seven different points,

where the power is most needed. So that,

with this completely interconnected trans-

mission system, each sub-station may be

16 Ih -I
:

s
, I v^

I
i ,, . , .NT GRADE.

Co. are just completing an order for a

number of gearless locomotives, which

will be used in both passenger and freight

service. These engines are of the follow-

ing general dimensions, weights and ca-

pacity.

Length inside knuckles 76 ft

Length over cab 68 ft

Total wheel base 67 ft.

Rigid wheel base 13 ft. 11 in.

Diameter driving wheels 44 in

Diameter guiding wheels 36 in.
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Weight of electrical equipment,

235,000 lbs.

Weight of mechanical equipment,

295.000 lbs.

Weight of complete locomotive,

530,000 lbs.

Weight on drivers 458,000 lbs.

Weight on guiding a.xle 36,000 lbs.

Weight on each driving axle.. 38,166 lbs.

Number of motors 12

One hour rating 3,240 H.P.

Continuous rating 2,760 H.P.

Tractive effort, one hour rating,

46.000 lbs.

Tractive effort on 2 per cent, ruling

grade with 960-ton train 56.500 Ilis

Coefficient of adhesion on ruling

grade 12.3 per cent

Starting tractive eflfort, 25 per cent.

coefficient of adhesion 115,000 lli~.

Rate of acceleration starting on 2

per cent, grade,

0.48 miles per hour per second

It will be seen from this that the en-

gines rank well to the fore in a com-

parison with any steain locomotives. The
starting tractive effort of 115,000 lbs.

with a continuous rating of from 42,000

to 56,500 lbs. reaches the highest of steam

locomotive practice.

The locomotive is designed to haul a

12-car passenger train, weighing 960 tons,

up a 2 per cent, grade at a speed of 25

miles per hour. This requires the trac-

tive eflfort of 56.500 lbs. given in the tab-

ulation above. But even this involves

so low a coeflScient of adhesion (12.3 per

cent.) that there is no liability of slip-

ping the wheels.

The change from the geared to the

gearloss type has resulted in an increase

mains constant to about 32 miles per hour

and then falls off on a nearly straight

line to 70 per cent, at 65 miles per hour.

On the other hand, the curve of the

gearless motor starts .it about 86 per cent,

efficiency at 25 miles per hour, rises on

an easy curve to nearly 92 per cent, effi-

ciency at about 38 miles per hour and
then runs straight and without change

out to 65 miles an hour. So that at this

contactors and for charging an 80-volt

storage battery which supplies lights and
power for the accessory apparatus. The
battery is, in general, similar to those

used on passenger coaches. The master
controller is constructed in three sec-

tions, arranged for both motoring and
regenerating, all of 'he cylinders being

suitably interlocked to prevent incorrect

manipulation.

TESTS OF GE.\RLESS LOCOMOTIVE. STEA.M .WO ELECTRIC LOCOMiJTlXES DURING
REGENERATIVE BRAKING TEST.

high speed there is a marked diflference

between the two.

The control equipment for these loco-

motives is similar in most respects to

that used on the geared locomotives.

Modifications were, of course, necessary

to comply with the different arrange-

ments of motors. Advantage is taken of

a new method of connections by means of

which four of the main locomotive mo-

The motor is bipolar, the two fields

being supported upon the truck springs

with full freedom for the vertical play

of the armature between the pole faces.

The illustration of the end elevation of

the gearless locomotive shows its outline

with a sectional view of four of the

motors indicating the location of the ar-

matures and the magnetic section. For

full speed operation, the twelve motors

3000 VOLT GEARLESS PASSl.NGER LUCOiMUTIVE. CHICAGO. MILWAUKEE AND ST. PAUL RAILWAY.

of efficiency. .\ diagram of efficiency

rating running from 25 to 65 miles per

hour, shows that up to about 32 miles

per hour the geared locomotive is the

more efficient machine of the two. .\t

higher speeds it is the gearless that is

the more efficient. .\t a speed of 25

miles per hour the efficiency of the geared

engine is about 88.5 per cent. This rises

to 90 per cent, at 30 miles per hour, re-

tors arc utilized to furnish exciting cur-

rent during regeneration, thus reducing

the size of the motor-generator set used

for control, accessories and train lighting.

Thus an appreciable reduction in the

weight of control equipment is obtained,

at the same time providing for effective

regenerative electric braking on the down
grades. The motor-generator set fur-

nishes control current for operating the

arc connected, three in series, with 1,000

volts per commutator. Control connec-

tions are also provided for operating four,

si.x or twelve motors in series. Addi-

tional speed variation is obtained by tap-

ping the motor fields in all combinations.

Cooling air tor each pair of motors is

supplied by a small motor-driven blower.

This arrangement avoids the heavy losses

in when a single large blower is used.
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In designing the new locomotives a

distinct change was made in the running

gear. The original engines consisted of

two units, each comprising three trucks.

There was a four-wheeled guiding truck

which was located at the end of the

machine, followed by two other four-

wheeled motor trucks, lo which was added

another unit arranged in the reverse or-

der. The arrangement of the new en-

gine also consists of three trucks at

each end. The guiding truck is two-

wheeled, and is followed by a four-

wheeled and then by an eight-wheeled

truck. Then comes the same arrange-

ment in reverse order. These trucks are

so coupled together that any lateral oscil-

lation that may be caused by inequali-

ties of the track are broken up and the

machine given a very easy motion, so

that the riding qualities at high speed

are remarkably good, as demonstrated on

the test track at Erie, Penna., which has

also demonstrated that an equally sat-

isfactory performance can be obtained

at higher speeds.

The cab is in three sections. The

weight of the end section is so supported

on the front and rear trucks that any

lateral thrust or kick of the leading or

trailing wheel against the track is cush-

ioned by the movement of the cab, which

increases the weight bearing down on the

wheels at the point where the thrust oc-

curs, and automatically reacts to prevent

any distortion of the track. This assists

in securing the fine riding qualities al-

ready referred to.

In the center cab there is an oil-fired

boiler, with its accessories, for heating

passenger trains. The accessories con-

sist of tanks for oil and water, circulat-

ing pumps and a motor-driven blower for

furnishing forced draft. This center cab

is so arranged that it can be Hfted off

from the trucks in case it becomes nec-

essary to make repairs upon the boiler.

The current is collected from the over-

head wires by means of a slider panto-

graph, one of which is placed on the cab

at each end of the engine. There are

two sliding contacts on the pantograph,

so that there are four on the slider with

a double trolley. This, with the flexible

twin trolley construction, enables the lo-

comotive to collect ample current at any

speed, running as high as 2,000 amperes

at 60 miles an hour, and that without any

appreciable arcing at the contact points.

Only one pantograph is used at a time,

the second being lowered and held in re-

serve.

The movement and adjustment of the

pantograph is controlled by means of an

air valve. To raise the pantograph, air

from the main reservoir is admitted to a

pair of cylinders. The pistons of these

cylinders energize powerful springs,

which, in turn, raise the collcrtor and,

at the same time, regulate the pressure

against the trolley wire. The raising

springs are energized at all times while

the collector is in use, by maintaining air

pressure in the cylinders. To lower the

pantograph, air is exhausted from the

cylinders, thus de-energizing the springs.

The pantograph will then drop to its min-
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imum collapsed height. The range of

action of the trolley is between 17 ft. and

25 ft. above the rail.

One of the prominent features of the

system is the use of regenerative brak-

ing for the control of trains on a descend-

ing grade. This feature adds very ma-

terially to the safety of operation by sup-

plying a second braking system in addi-

tion to the air brakes. It provides in-

creased economy of operation by reduc-

ing wheel, track and brakeshoe wear. It

permits faster speeds down grades, due

lo the better ability of definitely con-

trolling the locomotive, which is difficult

at best with the air brakes. It also adds

materially to the comfort of the passen-

gers, because of the smoother operation

down grades. And this is attained by

END M.r.VATION OF GEARt.ESS
LOCOMOTIVE.

means of very simple and reliable addi-

tirms to the equipment required for mo-

tor running.

With the simple direct current motor

adopted for these locomotives, their op-

eration as motors or generators depends

upon whether the voltage of the trolley

system at the locomotive is above or be-

low the voltage at the motor terminals.

When the locomotive is motoring, the

voltage at the motor terminals is lower

than the trolley potential, and power

flows into the locomotive. When the lo-

comotive descends a grade, and is brak-

ing, the engineer effects an increase in

the voltage across the motor terminals so

that power flows fn.-m the locomotive

into the transmission system. The gen-

eration of this returned energy reacts on

the locomotive so as lo cause retardation

or braking, besides effecting an economy

by returning power to the line. So these

locomotives which are descending grades,

by revolving their motors as generators,

deliver power to any other ascending lo-

comotive. In this way a conservation of

energy is effected in that a portion of the

power required for raising the locomo-

tives to the top of the divide is later re-

turned in the descent.

In train braking there is no external

evidence of this internal resistance of the

locomotive other than the reduced or con-

trolled speed on a descending grade. A
rather spectacular demonstration of the

possibilities was recently given to a gath-

ering of railway officials on the experi-

mental track at Erie, Penna.

Two heavy steam freight locomotives

were attached to a single electric loco-

motive, and the engineers of the steam

locomotives were instructed to push the

electric locomotive, which was placed in

regenerating position, at a speed of from

25 to 28 miles per hour. This was done,

and their exhausts told the story of long

cutoffs and heavy work Meanwhile the

generated current was poured back into

the line to such an extent that, for a time,

the major portion of the General Electric

shop at Erie was run by this current.

Probably the first time on record that the

draw-bar pull of a passing locomotive was

used to drive the machinery of a shop

alongside the track. It is roughly esti-

mated that about 40 per cent, of the draw-

bar horsepower of these two steam loco-

motives was converted into useful work

in driving the shop tools.

Another demonstration of the power

of the electric locomotive was made at

the same time in a tug-of-war contest.

The two steam engines were coupled to

the electric and allowed to acquire a speed

of from three to four miles an hour, when

the current was thrown on to the electric.

The two were stopped and slowly pushed

backward. This merely showed that in

this case the electric locomotive was more

powerful and had a greater adhesive

weight than the combined weight on driv-

ers of the other two. But as the two

were large and heavy engines, the mere

fact of ability to stop them and push

them against themselves made an im-

pressive sight.
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The Burning of Tubes
Curious Cases of Cumbustion in Boiler Flues

Occasionally ilic impossible seems to

happen in the mechanical and chemical

world and not the least of these impossi-

ble paradoxes is the burning of tubes by

a seemingly spontaneous combusiton,

which is reported from lime to time.

Here are three illustrations of what is

meant

:

A certain master mechanic had a lot of

badly scaled locomotive boiler tubes.

He had found that the scale was of such

a nature that it could be cleaned off by

the application of heat. So he thought

that he would make one grand job of it.

He had them put in a pile and built a

fire of oak ties beneath them. The fire

was not hot enough to burn the tubes, but

quite sulViciciu to remove the scale ac-

of its essential particulars was a repeti-

tion of the locomotive which will be given

as the third instance. The boiler had

been emptied and the fire drawn. Then
wlien the attendants went to do some

work upon it, it was found that the tubes

were at a white heat and melting. The
lime required for this destructive action

to take place is not Ifnown, but these are

the essential particulars.

The third case is that of a locomotive,

the results of which are given in the

accompanying engraving.

The story is that the engine was in an

accident and was side-swiped. The run-

ning board, cab, brackets and main res-

ervoir were torn off from the left side,

the siiidc yoke bent and other minor
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cording to previous experiences. He saw

the fire lighted and went to his office, he

had hardly laken his seat at his desk

when a man rushed in and said that the

tubes were melting. He went out and

found that the fire was burning with

ordinary brightness and not with any

great intensity, but that, when he looked

into the tubes, he looked into a glowing

furnace at a white heat. The oak fire

was pulled, but the tubes continued to

glow and melt until they were quite de-

stroyed.

The other case was that of a tug boat

in New York harbor where the phenom-

ena and conditions w^ere very similar to

those obtaining in the next case quoted.

The boiler had been emptied and the

tubes were melted. The exact time and

the details of the conditions are not

available, but the destructive action in all

damages inflicted. Some of the studs

holding the running board were also torn

out of the boiler, which caused a loss of

steam and water. This happened about

12:30 at night. The fire was knocked out

of the engine as quickly as possible, the

dampers closed and the night roundhouse

foreman notified.

At 2 o'clock in the morning the round-

house foreman went out to the yard and,

finding the fire out of the engine, or-

dered it hauled into the roundhouse.

This was done at about 3:30, when it

was set in over the cinder pit. Shortly

afterwards one of the laborers at the

cinder pit came to the foreman and noti-

fied him that the headlight had exploded.

He went to the engine at once and found

the front red hot, which was the cause

of the explosion of the headlight. He
then took oflf the small front and found

everything roil hot inside. The next step

was to spark the front end and remove
the brick arch, but that did not seem to

relieve the heat. To help in the cooling

off a plate was put over the top of the

stack, and the firebox door opened.

At 6 o'clock in the morning the front

end was still very hot, though there was
no fire in the firebox or ashpan and the

brick arch had been removed. The men
were afraid to put water in the front end

because of the uncertainty as to what
would happen. At noon, or about twelve

hours after the accident and ten hours

after the fire had been hauled the flues

were still red hot in the engine. A part

of the tube sheet had been melted as well

as the ends of many of the tubes, and the

metal had run down into a puddle in the

front end.

When the engine was critically exam-
ined after it had cooled off, it was found

that the greatest destruction was wrought

by the heat, just back of the injector

check where a large number of tubes

were melted.

This is the second occurrence of this

kind that happened on the same road

within a space of three years.

The illustrations show the condition of

the tubes after the removal of the front

tube sheet and of the tubes in the in-

terior of the boiler.

Before attempting to explain this curi-

ous phenomenon, another incident may
be related which may throw some light

on the subject. A number of years ago

a certain stationary boiler plant was

burning wood and shavings in boilers of

the locomotive type. Nearby there was

an old charcoal shed where, for very

many years, charcoal had been loaded

into cars for the old Copake iron fur-

naces. The ground all about was cov-

ered to a depth of six or eight inches

with charcoal dust. The owner of the

boiler plant thought that that charcoal

dust ought to make good fuel for his

boilers. So several wagon loads were

hauled and thrown into the fuel room

and mixed with the shavings that were

being burned.

The fireman began using the mixture

at about 3 in the afternoon. The char-

coal acted as a deadener at once. The

effect was almost as though ashes had

been thrown in over the fuel bed. The

steam pressure began falling immediately

and by 4 o'clock the plant was dead and

the employes had all gone home. The

charcoal had simply put the fires out and

a shutdown followed because of a lack of

steam. The engineer left everything

snug for the night. Dampers all closed

and not a spark of fire visible in the fire-
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box, expecting to return early in the

morning to clean out.

When he did so he was accosted by the

night watchman with the inquiry as to

what had been done with the fire. He
said that, at about 1 o'clock, he had been

called to the fireroom by the opening of

the safety valves, and had found the

hottest fire that he had ever seen in the

firebox, and had been obliged to run the

engine and shop all night in order to

keep water in the boilers, as the pumps
were power driven.

Of course, in this case the engineer was
mistaken in thinking that the fire was
out. But the gentle draft permitted by

the possible leakage of air through the

dampers was Just sufficient to bring the

whole practically sohd bed of charcoal

*to a glow. This was accomplished very

slowly and gradually as was the subse-

quent rise of steam pressure as about

nine hours elapsed between the shutting

down of the plant and the opening of the

safety valves. It is merely to be taken

as a demonstration of the fact that finely

divided charcoal (carbon) can be made
to glow throughout a whole mass, in

quiet or slowly moving air, provided a

temperature above the ignition point ex-

ists at some place.

Then let us bear in mind that the rust-

ing of iron, which is the formation of a

combination of oxygen and iron, is a

process exactly like that of the forma-

tion of a similar combination of carbon

and oxygen in the burning of coal. That

there is a similar development of heat

that is ordinarily inappreciable because

of the slowness of the chemical action,

but which becomes very evident when an

iron wire is burned in an atmosphere of

oxygen, a true combustion that can be

started by raising the wire to the igni-

tion point, which is at about 1,250° Fahr.

The experiment of producing the same

effect at atmospheric temperature is also

a familiar one. That is, "when very fine-

ly-divided iron (which has been protected

from oxidation) is thrown into the air,

it burns brilliantly, producing a shower

of sparks. Under such circumstances a

large number of molecules of iron and

oxygen arc in contact at the same lime,

and as a result of the oxidation of so

many molecules at once raises the tem-

perature of the particles of iron ; this

rise in temperature accelerates the oxida-

tion, which finally becomes so rapid as

to cause evolution of light."

A somewhat similar phenomenon is

produced in the well-known reactions of

thermit welding, where oxide of iron is

decomposed by heat in the presence of

aluminum. The decomposition of the

oxide of iron sets free an excess of oxy-

gen for which the aluminum has a greater

affinity at a high temperature (2,000°

Fahr.) than the iron, resulting in a rapid

development of a high temperature.

Now we know that, in blast-furnace

work, the ore which is an o.xide of iron

is decomposed near the top of the fur-

nace at a temperature of from 400° to

600° Fahr., so that the point of possible

decomposition is known. We also know
that the ignition point of carbon varies

from less than 600° to 1,300° Fahr.,, de-

pendent upon its form and the character

of the substance from which it was de-

rived. These facts should be borne in

mind in the following hypothetical argu-

ment.

Unfortunately we have no data regard-

ing the exact condition of the tubes in

the boiler under consideration, or of

liavirig been heated to a high temperature

by its contact with the arch. As the water

was out of the boiler, and the tubes were
fairly well protected against a loss of

heat, the air was not appreciably cooled

in its passage through the tubes and the

latter were heated. This heated air com-
ing in contact with the iron rust, or

o.xide of iron, broke it down, and, by so

doing, released an excess of oxygen into

the air. This promptly, under the influ-

ence of the heat, proceeded to form a

new compound with the available carbon,

which developed a still further increase

of temperature, producing more oxygen,.
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those in. the pile over the fire, and a

supposititious case must be built up in or-

der to arrive at a possible explanation of

the phenomenon before us.

It seems fair to assume that the outside

or water side of ihe tubes was covered

with scale, because it is known that the

boiler was using a scale-forming water.

This insures a certain amount of insula-

tion against radiation of heat from the

outer surface of the tubes both by the

coaling of scale and the quiet air con-

fined in the boiler. It is also assumed

that the interior or fire side of the tubes

was coated with rust and soot, and that

there were some unburned cinders lying in

the bottom ; though of this there is no

direct evidence. It is merely essential to

ihe construction of the case.

Finally we know that there was a brick

arch which was hot at the time of the

accident and that the ashpan dampers

were closed when the heat was developed

in the boiler.

Then, with a little air leaking through

the dampers, there was a gentle and quite

imperceptible movement of hot air

through the tubes to Ihe stack, the air

which was immediately available for com-
bustion and which was thus fed without
the need of a supply of oxygen from the

air. It is merely a simple cycle and

quite within the bounds of possibility, and
is offered as an explanation of an oc-

currence that seemed uncanny because it

fell outside the range of our ordinary

every-day experience. It might have hap-

pened from that cause, and the reason it

docs not happen oftener is that the neces-

sary conditions are not present. There

must be an empty boiler so that the tubes

and contained air may not be cooled by

the surrounding water. The contained

air must be nearly stagnant. There must

be a source of heat of such a character

as not to create a draft and the outer

air must be excluded. And there must

be present a sufficient quantity of the

oxide of iron to supply the needed excess

of oxygen, and there must be the carbon

to unite with it when it is set free. All

these unusual conditions are necessary to

the execution of the hypothesis, but when

they do exist, there is no reason why the

unusual phenomenon here chronicled

should not manifest itself.
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Locomotive Designing*
Features Involved in Locomotives Using Coal for Fuel

The paper proposes to briefly outline

the principal features involved in the cor-

rect design of locomotives using coal for

fuel. Fuel combustion in a locomotive

firebox is seldom, if ever, perfect, and the

proportions must be made to agree with

the known averages. \o other branch of

industry is subject to the physical and

"personal" extremes found in railway me-

chanical operation. The first thing, there-

fore, is the consideration of evaporating

value in fuel, and this value is taken at

figures much below the maximum ob-

tainable under perfect conditions. With

the various grades of coal the following

are suggested as averages useful in loco-

motive design ; they are expressed as

pounds of water evaporated per pound of

coal:

Per cent lbs.

Srini-Bituniinous 100 7

Bituminous, good grades 97 6.7S
Bituminous, average 93 6.5
Anthracite, average 93 6.5
Bituminous, low grade 86 6
Sub. Bituminous or Lignite 72 5
Brown Lignite 61 4.25

Grates for burning coal fuel should be

proportioned so that the number of

pounds burned per hour on a square foot

of grate should not exceed 200 in extreme

cases of narrow and deep fireboxes and

range downward to 60 lbs. for anthracite

culm and brown lignite. In modern en-

gines coal rates above 120 pounds per

square foot per hour are not recom-

mended. It is, therefore, wise to set this

figure as a limit, although many of our

older locomotives are operating (without

economy) on much higher rates.

The lighter grades of fuel (slack coals)

should be burned at slower rates than the

heavier sorts, for the obvious reason of

keeping down stack losses. Lignites re-

quire slow rates, not only on account of

lightness, but also because of their high

ash content and consequent tendency to

clog the grates. -Anthracite, although of

comparatively high heating value, natu-

rally burns slowly because of its lack of

volatiles. Its consumption on grates is

also hampered by high ash content. Slow

rates are, therefore, necessary for this

class of fuel.

A summary of recommended rates for

coal consumption per square foot of grate

area per hour can be stated as follows

:

Bituminous coals 100 to 120 lbs.

Anthracite and lignites 60 to 80 lbs.

These rates must be used with judg-

ment and preferably graded by the exact

analysis.

In designing a locomotive for coal fuel,

the first consideration is the boiler horse-

power and the rate of evaporation. Va-

rious methods are in use for calculating

•Abstract of a paper read before Cincinnati
Railway Clnb by W. A. Austin of the Baldwin
Locomotive Works.

these proportions, and those given in this

paper are the simplest for average use.

.\ rather exhaustive discussic'n on loco-

motive boiler proportions has been writ-

ten by F. J. Cole, of the .Xmerican Loco-

motive Company, and quite generally dis-

tributed amongst the railway mechanical

oflicials. Its exact results will in most

cases vary but little from those obtained

by the empirical method suggested in this

paper.

Locomotive boilers will evaporate about

12 pounds of water for every square foot

of evaporative heating surface. Satu-

rated steam locomotives will develop one

horsepower on about 28 pounds of steam.

Superheated steam locomotives showing

an economy of 25 per cent, over similar

saturated engines will develop one horse-

power on about 21 pounds of steam.

Boiler horsepower is the capacity for

the production of power in a unit of time,

the horsepower hour. Cylinder horse-

power is the capacity of the locomotive

cylinder to produce power at a specific

rate ; also the horsepower hour. Of late

years there has been considerable discus-

cion on the proper proportioning of cyl-

inder and boiler to give equivalent horse-

power. This proportion is of vital im-

portance, but the design should not aim

for the so-called 100 per cent, boiler on

arbitrary rules of maximum cylinder

horsepower. Variations of service cause

variation in cylinder and boiler propor-

tions, and frequently a close analysis of

working conditions will reveal a proper

proportion where the 100 per cent, dule

apparently fails.

The prime factor in the cylinder horse-

power is the piston speed, and numerous

well authenticated tests have demon-

strated the occurrence of ma.ximum horse-

power at piston speeds approximately

1.000 feet per minute. This factor,

worked backward through the piston

stroke and driving wheel diameter, really

controls the operating speed of the loco-

motive. Take for example a passenger

engine having 28-inch stroke and 79-inch

diameter drivers; piston speed of 1.000

feet per minute represents in this case an

engine speed of 50 miles per hour. Such

an engine must have its boiler propor-

tioned as nearly as possible to suit the

maximum horsepower, this maximum be-

ing produced under normal operating con-

ditions.

Maximum boilers can only be applied

to engines having multiple carrying

wheels—leading and trailing trucks—and

to those not restricted by close weight

limitations. This is the real reason for

the adoption of trailing trucks on mod-

ern engines for road service. Additional

boiler capacity and grate area can thus

be carried within the restrictions of indi-

vidual axle loading and without unduly

increasing weight on drivers. It follows

also that the proportion of cylinder to

boiler is actually contained in the factor

of adhesion ; this really governing the

proportions of the boiler rather than any
arbitrary percentage based on an arbitrary

cylinder horsepower.

Careful locomotive designers will ana-

lyre the conditions of service and will set

cylinder horsepower requirements at

service speed rather than at a maximum
obtainable at 1,000 feet piston speed.

Calculation of cylinder horsepower at

any given speed can be made by the sim-

TX N
pie formula H. P. = .

375

In this combination T represents

pounds of tractive power at a given

speed and \ represents the speed in miles

per hour at which T is developed. Trac-

tive power at speeds other than "drag

speed" must be calculated by using in the

accepted formula a reduced mean effec-

tive pressure readily obtainable from the

tabulated results of indicator tests. Such

reductions are set forth by the curve

(Fig. 1) accompanying this paper, which

shows "mean effective" pressure factors

used by the Baldwin Locomotive Works;
these set forth in their relation to piston

speed. As our horsepower calculations

make it necessary to transform piston

speeds into engine speeds of miles per

hour, or vice versa, there is also sub-

mitted with this paper a chart of curves

(Fig. 2) showing the various piston

speeds brought about by stroke and wheel

combinations at engine speeds of 10 miles

per hour. In the use of these curves it is

only necessary to know the wheel diam-

eter and the piston stroke ; piston speed

may be read direct and multiplied by a

factor representing the engine speed in

miles per hour. For example : 28-inch

stroke combined with 51-inch diameter

wheel gives 306 feet per minute piston

speed at 10 miles per hour.

In the case of the switch engine before

discussed a speed of 15 miles per hour
will give 1.5 times 306 or 459 feet per

minute piston speed. Reading this against

the mean effective pressure chart—satu-

rated steam line—we find that it repre-

sents 64 per cent., which factor must be

substituted in the tractive power formula

for the 85 per cent, usually taken as maxi-

mum.
To further follow our study for the

design of a switching engine with 51-inch

drivers and 28-inch piston stroke, we will

assume that an engine of this character

is to be designed with cylinders 21 inches

in diameter, working at 190 lbs. pressure
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with superheated steam, and that the

boiler is to be designed to provide proper

horsepower for an average engine speed

of 12 miles per hour—also that the fuel

to be used is of average bituminous va-

riety equivalent to 93 per cent, standard

;

this fuel giving average evaporation of

654 lbs. water per pound of fuel.

Piston speed at 12 miles an hour is

306 X 1.2, or 368 ft. per minute. For
this piston speed the mean effective pres-

sure will be 74 per cent, and the tractive

power calculation will be

:

21 X 21 X 28 X 190 X .74

= 34,100 lbs.

51

Cylinder horsepow'er is

:

34,100 X 12

= 1,090

375

To design a boiler of equal horsepower

produced with superheated steam we must

secure evaporation equal to 1,090 times

21 ; 21 pounds representing the amount

of superheated steam necessary to pro-

duce one horsepower. Therefore, 1,090

X 21 = 22,890 lbs. of steam to be pro-

duced per hour. To evaporate this quan-

tity at an average of 12 lbs. per square

foot of heating surface, our calculation

-will be:

22,890

=1,900

12

Thus to have boiler horsepower ex-

actly equal to cylinder horsepower, we

require 1,500 square feet of evaporation

heating surface.

The calculation for grate area is based

on 6J4 lbs. evaporation for average bi-

tuminous coal, and the amount of coal to

be burned per hour is therefore obtained

by dividing 22,890 by 6'^, the result of

which is 3,520 lbs. of coal. This amount

divided by a coal rate of 110 lbs. pei

square foot of grate area (average bi-

tuminous rate), establishes a necessary

grate area of 32 square feet. If desired,

these ratios can be carried to the ainount

of coal per horsepower hour by dividing

3,520 by 1,090, this calculation resulting in

practically 3.25 lbs. the usually accepted

rate for engines using superheated steam.

These figures used in establishing pro-

portions for a 21 in. x 28 in. switch en-

gine are actually the ones that can be

applied to the United States Government

standard 0-6-0 switcher, a very carefully

designed engine and one that will no

doubt give satisfactory service. The ex-

act heating surface used for this engine

is 1,891 square feet, or nine feet less

than calculated. The actual grate area is

33.2 square feet, or 1.2 square feet more
than calculated. These dimensions re-

sult in a boiler horsepower of 1,080 and

a coal rate of 106 lbs. per square foot of

grate area. Criticism may be directed to

the limitation of 12 miles per hour speed

placed upon the design of switching en-

gine just considered, and quite generally

to other switchers that on first sight ap-

pear to be lacking in boiler capacity. Our
answer is, that switching service very

seldom calls for full power excepting at

"drap speed.'' Service is always inter-

mittent, and even at the higher speeds it

calls for no serious power output from
the boiler for any great period of time.

As stated before, all calculations of this

character are dependent on the weight

allowed for the design, and the boiler

proportions so calculated must frequently

be modified to come within this limitation.

This is within the province of an expert

in locomotive design and weight estima-

tion, and not within the scope of this

paper. It is needless to say that road

engines having service which calls for

long sustained power output (fast pas-

senger engines especially) should have a

boiler as large as possible within the limi-

tation of weight.

Having now established the general

proportions of boilers and the establish-

ment of grate area for burning the vari-

ous grades of coal, there naturally follows

an examination of the details that are

auxiliary to proper combustion. The
first consideration is the grate itself.

For ordinary bituminous coals the "finger

bar" grate is recommended. For the

poorer grades of bituminous coal the

rocking frame bar with auxiliary rocker,

commonly known as the "Illinois coal

grate," gives the best results. For anthra-

cite and lignite a "table grate" should be

used.

In practically all types of grate bars the

air openings should be about J4 in. wide

;

although with some grades of sub-bitumi-

r.ous coals and with anthracite culm an
opening of sub-bituminous coals and with

anthracite culm an opening of H in. in

width is found necessary to prevejit un-

due loss into the ash pan. Fingers and
grids between the air openings should be

made as light as is consistent with

strength, so that the percentage of air

opening in the total area of the grate will

be maintained at a maximum. The di-

mensions generally adopted are from %
in. to 1 in. width for their grids and fing-

ers. Rocking bars should be spaced at ap-

proximately 10-inch centers, and should

allow a movement through an angle of

45 degrees, with a clear opening of about

4 ins. between bars at the maximum angle

of movement. The use of "dump grates"

should be avoided unless the character of

ash and clinker demands them. They are

usually producers of "dead" grate area.

Bars properly designed for movement
and opening will allow all room neces-

sary for cleaning. Grates should be made
in rocking sections not too large for easy

operation, and the following rules usually

insure this feature:

Narrow firebox grates up to 79 ins.

long—one section. Narrow firebox grates

over 79 ins. long—two sections. Wide

firebox grates under 98 ins. wide—four

sections. Wide firebox grates 98 ins.

wide and over—six sections.

The length of wide firebox grates is

not given as a factor because grates of

these widths are usually of sufficient

length to make two fore-and-aft sections

necessary. Exception is sometimes met
m the case of switching engines having
short and wide fireboxes overhanging the

rear drivers. These can be racked in two
sections.

Smokestacks are designed with consid-
erable variation according to limiting

conditions, and for ordinary sizes of loco-

motives are from 14 to 21 ins. in diam-
eter at the "choke." A taper of 1 in. in

diameter for every 12 ins. of height is

recommended above the "choke" diam-
eter. One locomotive builder gives rec-

ommendations for "choke diameters"
based on boiler horsepower, approxi-
mately as stated below:

14 ins. diameter for 1,200 boiler h.p.

IS '

1,300
"

16 1,500
"

17 1,800
"

18 2,300
"

19 ' 2,800
"

20 " " " 3,300
"

21 '

4,000
"

In actual practice, the diameter of the

smoke box, height of stack above ex-
haust tip, size of exhaust tip and other
varying factors have much to do with
the diameter selected. The designer
should be sure that his exhaust will "fill

the stack" and for this purpose a dia-

gram can be constructed with the angle
of exhaust steam discharge set at 2 ins.

increase in diameter for every 7yi ins.

of height above the exhaust tip. This
rule is, of course, strictly empirical, but
its general results have been borne out
by numerous experiments.

In the design of ash pans, it is well to

bear in mind the fact that perfect com-
bustion of coal is only possible with an
ample supply of air, as complete trans-

formation of carbon to carbon dioxide

requires 12 lbs. of air per pound of pure
carbon. Insufficient air supply produces
carbon monoxide which liberates only

one-third of the amount of heat liberated

by the production of carbon dioxide.

Furthermore, air supply should be ample
so that it may reach the gases above the

bed of fuel to insure their complete com-
bustion without the liberation of free

carbon in the form of smoke or soot.

It is rather difl^cult to give the exact

amount of air necessary for the complete

combustion of coal, as this varies greatly

with the rate of combustion and with the

composition of the volatile matter; hy-

drogen requiring about three times as

much air as carbon for its complete com-
bustion.

Empirical rules for ash pan design

should first state that there should be
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no obstructions to interierc with the free

admission of air. The area of total un-

obstructed air openings in the ash pan

should never be less than the tola! in-

ternal area of the boiler tubes and flues.

to H of the diameter of the smoke box

as vertical height under the edge of the

main deflector, the latter figure being used

in conjunction with deep throated fire-

bo.xes. The exhaust tip is set at a dis-
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It is, of course, essential that the air

supplied for combustion be mixed as well

as possible with the gases above the fuel

bed. For this purpose an arch or wall

of firebrick is advisable -whenever con-

struction will. allow. The feature is an
old and well understood practice, the

aich supported on studs having been ap-

plied to narrow firebox engines over

thirty years ago, and being followed

closely by the addition of circulating

tubes for its support. The brick arch is

undoubtedly a valuable adjunct to the

locomotive firebox, and of late years it

has been much exploited and improved

in detail construction, although the prin-

ciple remains the same. Its use is to

baffle the gases, thus giving them more

time for combustion. It also protects the

flue sheet from direct flame and from

blasts of cool air admitted through the

fire door. As a means of economy as

well as a measure of protection, its ap-

plication is advisable with the use of all

grades of coal fuel.

Auxiliary to the burning of coal in

locomotive firebo.xes, mention should be

made of the present success of mechani-

cal stokers for large power units. It

must be understood that the success of

the large locomotive is dependent pri-

marily on the amount of fuel that can

be supplied to allow its boiler to properly

function in producing steam for the cyl-

inders. Take for example the United

States government type of heavy 2-10-2

locomotive. Its boiler horsepower is

practically 2,700 and if operated at full

capacity for one hour, it will require

about 9,000 lbs. of bituminous coal. This

amount is practically twice the quantity

that can be readily fired by hand. As

fuel is a direct factor in producing horse-

power, it follows that this particular en-

gine, if hand fired, would be capable only

of half capacity in its operation if the

mechanical stoking device was omitted.

I can speak very highly of the modern

(Hanna) stoker manufactured in Cleve-

land, Ohio, as I have had occasion to

observe its operation under very severe

conditions. Recent exhaustive tests on a

western railroad demonstrated a high

degree of economy for this device. Evap-

oration per pound of Illinois bituminous

coal approximated 8 lbs. for the entire

(est and in some few instances was close

to 8 lbs. These results were surprising

becaue they were superior to the results

usually obtained by best hand firing with

a much lighter grade of fuel than that

handled by the stoker.

This type of mechanical stoker fulfilled

in all details the conditions that should

generally be sought in a stoking device

applied to a locomotive—these to be

classified as follows

:

Dependability of operation. Capacity

to deliver enough fuel to allow maximum
of operation of the locomotive for a long

sustained period. Proper preparation of

any .grade of coal furnished to the loco-

motive without previous selection or

preparation at the coal dock. Mechani-

cal construction of such character as to

insure strength and wearing qualities

without undue weight. Ease of adjust-

ment for firing the locomotive to best

advantage under the variable conditions

of ser\ice. Ready access to all parts for

purposes of emergency, repair and adjust-

ment on the road. Construction of such

character as to allow quick change to

hand-firing in case of disablement.

The mechanical locomotive stoker of
today is past (he experimental stage and
its use is advisable on all power units

whose maximum horsepower requires the

firing of more than 5,000 lbs. of coal per

hour. It appears that 166,000,000 tons of

coal were used in railroad service in 1918

from an entire production of 560,000,000

tons. When it is considered that only

about 6 per cent, of the energy in the

fuel is converted into useful work at the

drawbar, the importance of coal con-

servation will be appreciated.

A graphic chart showing the distribu-

tion of the energy in fuel has been lately

published by the Railway Administration,

and a summary of this analysis may prove

interesting. With the total energy in the

fuel considered as 100 per cent., the dis-

tribution is as follows

:

Loss to ash pan 4 per cent.

Auxiliary apparatus 6 " "

Radiation losses 5 " "

Loss in exhaust steam 52 " "

Loss to heat in gases 14 " "

Loss to heat in cinders 8 " "

Loss in unburned gases and " "

soot 4 " "

Locomotive friction 1 " "

Useful at drawbar 6 " "

Tank Car Maintenance
Importance of Proper Repairs of Friction Draft Gears

At a recent meeting of the Mid-Conti-

nent section of the American Society of

Mechanical Engineers at Tulsa, Okla.,

Mr. Paul Bateman, superintendent of the

People's Tank Line Co., presented a paper

on tank car maintenance in which he first

called attention to the lax methods of

making friction draft gear repairs.

The gear, as installed, is not at the

center of the sills, due to details of con-

struction based on truck clearances and

the necessity of keeping the center of

gravity of the loaded car as low as pos-

sible and there is approximately a 200,-

000 lb. shock on a 13 in. to IS in. girder

with an eccentricity of about 4 ins. to 6

ins. Any shock above the absorption ca-

pacity of the gear is absorbed by a direct

blow against the fully-compressed gear

which now acts as a rigid block. When
wear on the friction elements develops,

the end clearance between coupler and

buffer block is eliminated and the impact

load in excess of the gear capacity is re-

ceived by the buffer. The gear, as origi-

nally installed, gives protection to the car.

but when the friction parts wear, more

and more of the impact load is directly

transmitted to the buffer. As the latter

has relatively little resiliency, it is only

a question of a short time before it is

broken, thus bringing the full load on the

gear and thence directly to the sills. The

obvious result is that the sills spread and

buckle, or else the rivets on the rear draft

lugs are sheared, sometimes both. The
usual procedure has always been to say,

"Oh, let it ride, the sills are all right,

we'll f.x it sometime." When it is finally

released for repairs the first and only

thing done is to put on a new buffer and

let the wornout gear alone.

If the gear has worn so that the first

1^ in. of travel has become non-effective,

there will be left only If^ in. of useful

travel of the original 3,'4 ins., giving a

retarding value of only about one-fourth

ot the capacity of the gear With the full

loading of a moving train, having a pos-

sible liuffing shock up to 1,000,000 ft-Ibs.,

it is not hard to imagine the effect on the

new buffer casting.

This is not an isolated case, but is the

usual procedure all over the country, not

alone with the refiners, but also with the

railroad companies and even some of the

private repair shops.

As for truck repairs, let us suppose a

loaded car to be in a rapidly-moving

train, when an emergency application of

the brakes is made.

The braking power is from 70 per cent

to 90 per cent of the light weight of the

car which, in a 38,000-lb. car of 8,000

gals, capacity, loaded with gasoline, is 30

per cent to 40 per cent of the total

weight of the car. The result is that the

(rucks receive a direct load at the center

plate due to the inertia of the entire

loaded body of car at whatever speed it

is traveling.

It has always seemed inconsistent that

one part of the car—the sills, through

the coupler—should be used to start the

car, and another and mtich lighter part

—

the lirakes opcra(inK on the trucks

—

should be used to stop it. The writer

sees no way, at the present time, to im-
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prove the basic principle of this.

The resultant tendency in brake appli-

cation is to transmit a load to out side

of the center plate and generate torsional

stresses tending to rotate the bolster.

This load very naturally comes on only

one side of the truck springs, which are

intended always to act as a unit. The re-

sult is that the springs compress un-

equally and throw the bolster against the

columns with unequal bearing. This

causes failure in the columns by tearing

the column bolt through the wearing sur-

face of the column. A condition of this

kind is usually caused by neglect in al-

lowing nuts of column bolts to become

loose, thus permitting the arch bars to

spread and allowing excess clearance.

Quite frequently the cars, as originally

built, have entirely too much clearance.

The material wear of columns and of

the column guides on the bolster should

be taken up by placing shims on one col-

umn or else on the column guide on the

bolster. This is almost never done as it

requires that the truck be practically dis-

mantled.

Another cause of trouble is the rapid

rounding of curves at which time the

loaded car seeks a tangent and the trucks

must follow the rails. That causes the

bolsters to e.xert more pressure on one

set of springs than on the other, thus al-

lowing the springs to slip and quite fre-

quently lose out. Improper side bearing

spacing and clearance are very usual

causes of truck failure and also cause de-

railment.

The principal instructions would seem

to be to keep the truck tight and see that

wooden shims, above or below springs,

are renewed at sufficient intervals to in-

sure that they are solid. The shims are

made of seasoned oak, but they decay

very rapidly and allow the springs to

sct^tle into them, thus increasing clear-

ances to an unsafe margin. Side bearing

clearances must be kept at the proper

point, % in. to % in. between top and

bottom.

REP.MR OF TANKS.

Of the tanks proper little need be said

except that all indications of leaks should

be immediately looked into as stains on

the outside usually mean that the caulk-

ing edge of the sheets and rivets on the

inside has deteriorated. The tank should

not only be caulked on the outside, but

more especially on the inside. It might

be stated that caulking on the inside is

almost never practiced except in the shop

where its necessity is understood. The

fact that inside caulking is obligatory,

under Bureau of Explosives' Rules, seems

to be overlooked. Leaks are quite com-

monly caused by deflection of the sheets

of the unsupported end portion of the

tank which causes distortion of the sheets

at riveted joints.

The safety valves ordered to be used

have always been a source of wonder to

the writer, particularly as to why it

seemed necessary to provide 40 sq. ins. to

safety valve outlet surface while the

largest locomotive using superheated

steam and a pressure of up to 250 lbs.

per sq. in. has only about 10 per cent

of this area. The Master Car Builders

.'\ssociation has designed a device using

a spring balance to determine the proper

point at which to set the valve. Inequali-

ies of bearing surface on the valve seats

seem to be overlooked, consequently there

is practically no guarantee that the valves

will hold any pressure whatever.

All valves should be removed and

ground in with emery in oil, then set to

the proper point under a test by com-

pressed air. The valve question is not

only a maintenance problem, but one in

design, which we hope will have the at-

tention of qualified engineers.

The advisability of keeping cars well

protected by paint is too well known to

require more than passing comment.

That comment is mostly directed toward

the policy of merely making the cars a

good advertising signboard instead of

seeing that the painting is properly done.

Cars, particularly the tanks, should be

thoroughly cleaned preparatory to paint-

ing as the improperly cleaned car will not

hold the best paint made. My company

has found it advisable to put the problems

of painting up to the paint manufacturers,

using their knowledge and experience in

connection with our own.

One of the greatest causes of tank cars

being neglected is the attitude of certain

railroads, particularly at competitive

points. When an inspector refuses a

"Bad Order Car," a competing road's in-

spector will take it, and so drum up busi-

ness for his road. If it is impossible to

run the car in its condition as accepted,

temporary repairs are made. In fact,

anything is done that will get it out of the

vard at the point of origin. The owner

is ven,- grateful to the railroads accepting

the car and consequently the accommo-

dating railroad gets the future business.

This policy can have only one result,

and that is evident when it is stated that

the policy is pursued in endless chain

fashion, the original road accepting cars

that even the first offending road refused

to handle.

Quality of Coal for Pulverized Fuel.

It has been generally understood that

a large proportion of volatile matter is

a leading requirement for pulverized

fuel on account of its combustibility, but

experience does not support this idea.

On the contrary, many consider it expe-

dient and beneficial to drive off a por-

tion of the gaseous content of a coal be-

fore it is burned.

The temperature of combustion hearths

for pulverized coal range from 2.200 deg.

to 3,000 deg. Fah., depending on the de-

sign of furnace, the service, and the fusi-

bility of ash and refractories employed.

With these temperatures predominating,

the deflagration of all commercial coal*

is assured, and the restriction in any par-

ticular kind of coal for powdered fuel on

account of combustibility is eliminated.

The suitability of coal for use as pow-

dered fuel is to be gauged by its pulver-

izing qualities, and the soft grades, which

incidentally contain a large proportion of

volatiles. are to be preferred. Hard

coals and coke are very severe on the

mills. For pulverizing, slack coal and all

small sizes under ^ in. are desirable in

that they eliminate the necessity of crush-

ing. Screenings, which usually arc

fragments of the more combustible por-

tions of coal, are excellent for pulveriz-

ing on account of the lesser amount of

impurities present.

Uniformity in the quality of pulverized

coal is as essential as uniformity in the

fineness of the powder, and for continu-

ous reliable service it is extremely im-

portant to mix and blend the coal so as

to uniformly distribute its impurities.

The ill effects of the irregular presence

of impurities are felt more as the quan-

tity of fuel burned becomes smaller.

When burned in large quantities—neces-

sitating larger combustion space—there

is a chance for equalizing the variation

of the impurities. To obtain a uniform

quality of fuel wherever the coal supply

is of varying kind the various grades of

coal may be blended to advantage by

pulverizing, thereby effecting economies

which might not otherwise be realized.

Metallurgy of High Speed Steel

The article published in our delayed

November issue on the subject of

•'Metallurgy- of High Speed Steel." was

composed of excerpts from an address

delivered by Mr. Roy C. McKenna,

president of the Vanadium-Alloys Steel

Company, Latrobe, Pa., and should have

been credited to that expert metallurgist

The paper was read before the first an-

nual convention of the American Steel

Treaters' Society, which was held at

Chicago in September last.

Watt's Engines.

.\mong the several examples of steam

engines, built by James Watt, the one at

Bordesley, near Manchester, England, is

in the most authentic preservation. This

engine was built in 1795 and remains

very much in the condition in which it

was erected. It is the best example of a

Watt pumping engine, and during the re-

cent celebrations it was a center of at-

traction. It is the intention of the com-

mittee to preserve the interesting relic in

its place.
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The motive power of the Atchison,

Topeka and Santa Fe Railway System

has always been distinctive by reason of

its high capacity. This has been due In

part to the progressive policy of the man-

agement, and also to the fact that a

considerable portion ot the line is located

in mountainous country, while operating

classes of locomotives are generally simi-

lar ; and in accordance with Santa Fe

practice the locomotives are designed,

as far as practicable, with interchangeable

detail parts.

The following particulars apply to all

three types of locomotives : The boilers

arc of the wagon top design, equipped

trucks of the Commonwealth swing bol-

ster type. In this design of truck, the

frames, pedestal jaws, center casting and

allied parts are all made in one piece,

thereby adding strength and reducing

maintenance costs by eliminating bolts.

The Santa Fe type locomotives are

equipped with the Franklin Railway Sup-

.-J TVI'IC LOCOMOTUE FOR THE ATCHISON, TOPEKA AND SANTA FE.

Baldwin Locomotive Works,

conditions have made it imperative to

run exceptionally heavy train units in

both passenger and freight service. On
the more level sections of the line,

through passenger traffic is largely

handled with locomotives of the Pacific

(4-6-2) type which have, to a consider-

able extent, replaced the Atlantic (4-4-2)

type of locomotives, formerly used. On
the sections having steep grades, the

Mountain (4-8-2) type is giving excel-

lent results in passenger service, and tne

with fire-tube superheaters. A fire-brick

arch is installed which is supported on

four 3'A-inch tubes. On all these loco-

motives, careful attention has been given

to the general proportions of the design,

with a view to providing ample boiler

power in relation to the weight on the

driving wheels and the tractive force de-

veloped. This is particularly true in the

case of the Pacific type locomotives,

which are intended for fast passengei

service, and must be capable of develop-

ply Company's front truck with constant

resistant rockers.

Walschaerts valve gear is used in con-

nection with a Type B Ragonnet Power

Reverse. This gear was given much

study, and is based on a careful analysis

of the service records of previous Wal-

schaerts gears used on this road. It !s

anticipated that the present gear will

give long service without failures, and at

the same time maintain the proper valve

events for good distribution of steam.

JM
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shafts are placed above the center of tlic

ash-pan. When such shafts are nut used

the grate rods are located near the sides

of the ash-pan and interfere witli ashes

and cinders sliding down the slope to the

hoppers. This allows the ashes and cin-

ders to accumulate at the sides of the

ash-pan, and prevents air from entering,

thereby interfering with proper combus-

tion and affecting the steaming uf the

locomotive. These auxiliary shafts are

an important factor in aiding proper com-

bustion and free steaming.

In the Pacific type locomotives, tiic

au.\iliary dome is placed immediately in

front of the tire-box and back of the

main dome. In the case of tlie Moun-
tain and Sania Ee type locomotives, com-
bustion chambers are used, and there is

not room to place an auxiliary dome and

man-hole back of the main dome. The
auxiliary dome, tliereiorc, is placed ahead

of the main dome on the left-hand side,

so that the throttle dry pipe will not

prove an obstruction w-hen the boiler is

gallons respectively. These are the first

tenders of 15,000 gallons' capacity to be

used on the Santa Fe system. The len-

der frames are all of the Commonwealth
cast steel type, and those of the freight

locomotives are especially notable because

of their large size.

The following are the general dimen-

sions of the three types of locomotives

:

Pacific 4-6-2 Type.

Gauge, 4 ft. K'/j ins.

Cylinders, 25 ins. x 28 ins.

Valves.—Piston, 14 ins. diam.

Boiler.—Type, wagon-top; diameter, 78

ins. ; thickness of sheets, >4 in., 13-16 in.,

27/32 in. ; working pressure, 200 lbs.

;

fuel, soft coal ; staying, radial.

Fire Box.—Material, steel: length, 114

ins. ; width, 84ki ins. ; depth, front 84 ins.

;

depth, back 75 ins. ; thickness of sheets,

back, crown and tube Yi in. and sides

% in.

Water Space.—Front, 5 ins. ; sides, 5

ins. ; back, 4j/j ins.

Mountain 4-&-2 Type
Gauge, 4 ft. 8J4 ins.

Cylinders, 30 ins. x 32 ins.

Valves.— Piston, IS ins. diam.

Boiler.—^Type, conical wagon-top ; di-

ameter, 88 ins. ; thickness of sheets, 1-1

3-6 ins., 2-3 9-2 ins. ; working pressure,

195 lbs. ; fuel, soft coal ; staying, radial.

Fire Box.— Material, steel; length, 132

5-16 ins.; width, 96 ins.; depth, front

92% ins. ; depth, back 79 ins. ; thickness

of sheets, back, crown and sides % in.,

tube 9-16 in.

Water Space.—Front, 5 ins. ; sides, S

ins. ; back, A]/t ins.

Tubes.—Diameter, SYi ins. x 2J4 '"s.

;

material, iron ; thickness, 5^2 ins. No. 9

W. G., 2'A ins. No. 11 W. G. ; number.

5^ ins., SO; 2% ins., 275; length, 21 ft.

Heating Surface.—Fire box, 285 sq. ft.

;

combustion chamber, 112 sq. ft.; tubes,

4,894 sq. ft.; firebrick tubes, i7 sq. ft.;

total, 5,328 sq. ft.; superheater, 1,298 sq.

ft. ; grate area, 88.3 sq. ft.

Driving Wheels.—Diameter, outside 63

S.-\\T.\ FE 2-1 0-2 TYPE LOCOMOTIV] I'OK THE .ATCHISON, TOPEK.V AND S.\NT.\ FE.

Baldwin Locomotive Worlds, Euildf

entered for inspection. In all these boil-

ers, the longitudinal seam in the dome
course is placed on one side instead of

on the top center line, as was formerly

frequently the case.

The location of the various cab appli-

ances was given much consideration, and

the steam gauges, water glasses, etc., are

placed where they can be conveniently

seen from hotli the enguieer's and fire-

man's seats. The lubricators, gauge

cocks, cylinder cock levers, etc., are with-

in easy reach, and th,- blowoflf cock han-

dles can be operated when in position

to see the water glass. The steam turret

is located outside of the cab with han-

dles for the various pipe connections ex-

tending into the cab and terminating near

a single bracket, easily reached by the

crew. The injectors are of the non-lift-

ing type, and are located under the cab.

Special attention should be called to

the large capacity of the tenders used

with these locomotives. .-MI the tender

trucks are of the six-wheeled type ; and
the tank capacities for the passenger and
freight locomotives are 12,000 and 15.000

Tubes.—Diameter, i'/z ins. and 2!4 ins.

;

material. SV.> ins. steel. 2'4 ins. iron

;

thickness, Sj/S ins. Xo. 9 W. G., 2% ins.

N'o. 11 W. G. : number, •>'/. ins.. 40c 2^
ins., 214; length, 21 ft.

Heating Surface.—Fire box, 235 sq. ft.

;

lubes, 3,842 sq. ft. ; firebrick tubes, 33

sq. ft.; total, 4,110 sq. ft.; superheater,

942 sq. ft. ; grate area, 66.5 sq. ft.

Driving Wheels.—Diameter, outside 73

ins., center 66 ins.; journals, main 11

ins. X 13 ins., others lOj/j ins. x 13 ins.

Engine Truck Wheels.—Diameter, front

3o ins.; journals, 7 ins. x 12 ins.; diam-

eter, back 50 ins. ; journals. 9 ins. x 14 ins.

Wheel Base.—Driving, 13 ft. 8 ins.;

rigid, 13 ft. 8 ins. ; total engine. 35 ft. 3

ins. ; total engine and tender, 71 ft. 10^
ins.

Weight.—On driving wheels. 179,500

lbs. ; on truck, front 50,600 lbs. ; on truck,

back 60,800 lbs.; total engine. 300,950

lbs. ; total engine and tender. 534.670 lbs.

Tender.—Wheels, number. 12; wheels,

diameter. 33 ins.: journals, Sj/j ins. x 10

MIS.: tank capacity. 12.000 V. S. gals.;

fuel capacity, 16 tons ; service, passenger.

ins., center 56 ins.
;

journals, main 13

ins. X 12 ins., others 11 ins. x 12 ins.

Engine Truck Wheels.—Diameter, front

30 ins.; journals, 7 ins. x 12 ins.; diam-

eter, back, 40 ins.; journals, 9 ins. x 14

ins.

Wheel Base—Driving, 22 ft.; rigid, 22

ft. ; total engine. 41 ft. 7 ins. ; total en-

gine and tender. 85 ft. 2 ins.

Weight.—On driving wheels, 309.300

lbs. ; on truck, front. 25,800 lbs. ; on truck,

back, 61.500 lbs.; total engine, 396,600

lbs. ; total engine and tender, 673,600 lbs.

Tender.—Wheels, number, 12; wheels,

diameter, 33 ins.
;

journals, 6 ins. x 11

ins.; tank capacity, 15,000 U. S. gals.;

fuel capacity, 20 tons ; service, freight.

Santa Fe 2-10-2 Type.

Gauge, 4 ft. S'^J ins.

Cylinders. 28 ins. x 28 ins.

Valves.—Piston, 15 ins. diam.

Boiler.^—Type, conical wagon-top ; di-

ameter, 82 ins. : thickness of sheets, ^ in.

and 1/i in. ; working pressure, 200 lbs.

;

fuel, soft coal : staying, radial.

Fire Box.—Material, steel : length,
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122J4 ins.; width, M% ins.; depth, front

91}^ ins. ; depth, back 7754 '"s. ; thickness

of sheets, sides, back, crown and tube,

J^ in.

Water Space.-—Front, 5 ins. ; sides, 5

ins. ; back, 4J4 ins.

Tubes.—Diameter, Syi ins. and 2J4 '"s.

;

material, iron ; thickness, 55^2 ins. No. 9

W. G., 254 ins. No. 11 W. G.; number,

S}4 ins., 43 ; 2% ins., 254 ; length, 21 ft.

Heating Surface.—Fire box, 246 sq. ft.

;

combustion chamber, 90 sq. ft. ; tubes,

4,428 sq. ft. ; firebrick tubes, 38 sq. ft.

;

total, 4,802 sq. ft.; superheater, 1,086 sq.

ft.
;
grate area, 7.5 sq. ft.

Driving wheels.—Diameter, outside 69

ins., center 62 ins.
;
journals, main 12 ins.

X 12 ins., others 11 ins. x 12 ins.

Engine Truck Wheels.—Diameter, front

33 ins.; journals, 7 ins. x 12 ins.; diam-

eter, back 47 ins.; journals, 9 ins. x 14 ins.

Wheel Base.—Driving, 18 ft. ; rigid,

18 ft. ; total engine, 39 ft. 5 ins. ; total

engine and tender, 76 ft. 8^^ ins.

Weight—On driving wheels, 244,100

lbs. ; on truck, front 57,500 lbs. ; on truck,

back 64.500 lbs.; total engine, 366,100 lbs.:

total engine and tender, about 608,000 lbs.

Tender.—Wheels, number, 12; wheels,

diameter, 33 ins.; journals, S'/z ins. x 10

ins. ; tank capacity, 12,000 U. S. gals.

;

fuel capacity, 16 tons ; service, passenger.

Logging Railroads in Swamps and
Bottomlands.

John B. Woods, Forest Engineer.

Of the fifteen thousand lumber manu-
facturers in this country, not less than

one thousand are really big concerns,

carrying investments of several millions

of dollars and handling their affairs along

modern lines. Naturally these companies

build and operate railroads for trans-

porting their raw materials from woods

to sawmills, and as the trackage involved

aggregates a goodly number of thousands

of miles the business of building logging

railways is important from several view-

points. In the old days logging foremen

handled their work by rule of thumb.

If a railroad was to be built, the man in

charge strode into the woods with a

hand-axe and blazed a trial in the direc-

tion he desired his track to extend. He
attempted to follow the best possible

course and to make the line as short as

could be, but human beings cannot com-

bine the accuracy of level and transit,

so old-time logroads usually took the

form of snakes and carried grades too

complicated to be navigated with fuel

economy. Nowadays the science of log-

ging-engineering has come to be a highly

specialized calling, whose practitioners

combine sound common sense with tech-

nical training in several engineering

branches. That is, they possess these

qualifications if they succeed in the work.

And not the least among the tasks fall-

ing 10 the logging boss is the building

and operating of these temporary roads.

Mountain logging has its problems of

gradient and direction. Certainly such

logroads are most expensive to construct.

Flat land work is simple and a joy to

the logger, except where flood waters

enter into the proposition. Given flood-

ing rivers, or the soft ground of south-

ern swamps, and the matter becomes one

of extreme difficulty, almost as trouble-

some as mountain building. For always

the lumberman must keep his sense of

balance. He must expend money for

railways only to the extent that the body

of timber to be moved will justify the

expense. If a given line, five miles in

length, will serve to handle twenty-five

million feet of timber, ihe builders may
feel juslilied in spending twenty-five thou-

new railroad yearly across a river and

into the tract that lay within the bottom-

land area. For several years they pa-

tiently went in after the flood waters had

receded and gathered up such scattered

steel as was to be found, and such ties

as had remained spiked to their proper

rails. Grading was comparatively a sim-

ple matter and did not cost much, but

even then the yearly loss of materials

was too great to be borne with equanim-

ity. So at last they put in a line and

ballasted it with rock and awaited re-

sults. The track always had remained in

fair condition, except for mud, in the

places where the flood waters were mere-

ly back-wash, but this year every foot

of the line, including the river crossing,

remained in place, although at certain

.\ l.oi^.crxn KNfllXF. AT WORK IN TOE FOREST.

sand dollars for ihc mad. Thus llic tim-

ber will bear an initial logging cost of

one dollar per thousand feet, which in

good times, with lumlier bringing fair

prices, might not be considered excessive,

even though subsequent operation and

direct logging charges might bring the

total cost up to seven or eight dollars

per thousand. But given hard limes, or

given only ten million feet of timber

along the five miles, and a different situ-

ation is faced. Under such conditions

the logging engineer feels it his duty to

build just as cheaply as he can, taking

chances perhaps of losing an occasional

train by wrecking, upon a less secure

track. Or if the flood waters of every

year are expected to destroy the railroad,

the builder will distribute his expendi-

ture over a number of years by building

just as flimsy a line each Spring as will

allow operation of his trains.

A certain lumber company witli for-

ests and plant in Arkansas was con-

fronted with the problem of building a

poiris it had been eight feci under for

distances of several rods. And tlic only

expense to follow was that of removing

driftwood and mud from the track. The
bottom-lands builder always must take

into consideration ihe reputations of his

rivers, and usually he is wise to assume

that the floods will go higher than they

ever have in the memories of any of the

natives whom he questions. And usually

he is unable to cling to the higher ground

because his timber lies down near the

stream, and that timber is his only rea-

son for using railroad. Furthermore, the

soft ground makes team hauling very

difficult during much of every year, so

that he must lay steel as near to the

trees as possible to cut down the cost of

team labor.

There are two divisions of Ihe ordi-

nary log-road ; the main-line and the

spurs. Under the usual operation scheme

the logs are loaded upon the various spur

tracks, and the cars then are taken out

to the junction Ijnint by geared Incomo-
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lives. These powerful machines arc ca-

pable of liauhng heavy loads over very

poor roads and are the logger's salvation.

The trains make up at the junction,

where a rod-engine is waiting to take the

logs to mill. Often the distance may be

thirty miles, and as two trains usually

are handled daily, loads going milKvard

and empties coming out, fair speed must

be maintained over the main line. Dur-

ing the early days of a given operation,

while tl?c main line e.xtcnds only live or

ten miles, this track may be rather poor-

Iv constructed and siill serve, but when

the line becomes several miles in length

it must be kept in condition to allow

thirty-mile-an-hour traffic in time of need.

The spurs are designed to accommodate

geared locomotives, trimdling along at

speeds of from three to ten miles per

hour, and they seldom are more than

five miles long. For big mills an average

daily tonnage over the main lines of one

thousand load tons and fifteen hundred

ions of rolling stock is not abnormal,

which is not heavy traffic, but still re-

quires a considerable amount of track

work.

In the swamps of the far southern

states the cypress people have developed

a type of railroad that is very interest-

ing. In early days they used pull-boats

for getting out their logs, but as it finally

became necessary to dredge canals into

the swamps this method was considered

too expensive. And the operators finally

decided to try building railroad, eveii

though their timber grew out of soft

soil that was from a few inches to several

feet under w-ater during much of the

time. After some experiments they have

evolved a system that is quite successful,

and they get their logs much more cheap-

ly than the pull-boats can bring them in.

The first step, after surveying the line,

is to start work with a modified track-

laying machine—a donkey engine mount-

ed upon a flat car and equipped with a

long boom. This device is pushed along

to the end of the track already built and

with the help of a crew of semi-aquatic

negroes all the small trees and logs to

be found in reach of the cable are hauled

up and laid down across the the line of

the survey. Of course this pre-supposes

the cutting of such trees ahead of the

track, and if the clearing of the right of

way does not yield enough material for

the corduroy, other trees are cut ahead

of the machine. This corduroy is piled

to a depth of two feet or so, and then

ties are laid down and the rails line-

spiked to allow passage of the track ma-

chine. Thus the line rests upon a con-

tinuous blanket, two feet deep and about

twelve feet wide. After logging begins,

crews of workmen are kept upon the

track and as fast as a weak spot ap-

pears it is plugged with chunks of wood,

and the track shimmed up to grade. Of

course there are no grades to bother the

builders, as the swamps are practically

level, and no effort is made to seek high

spots. When the track overflows to

more than two feet the locomotives are

stopped, but as soon as the water begins

to recede the engineer gels out his drift-

scoop and with it proceeds to steam along

ihc line, pushing driftwood away from
the track so that logging can recom-

mence. If he waited for the water to

disappear, he would find his line buried

in wood and mud ; in fact, he w-ould not

operate much of the time except in Sum-
mer, because there usually is water in

greater or smaller quantities all of the

time. But the locomotives can work to

advantage even in two feet of water.

N'aturally all equipment must be light.

Engines usually weigh about sixteen tons,

and the more drivers and pony trucks

they possess, the belter. .Mthough the

logging is done with steam skidders, they

are brought in upon flat cars and are set

off upon specially constructed sidings be-

fore beginning operations. Log-cars are

light, but very strong, and the loads car-

ried upon them are somewhat lighter

than those handled upon solid ground
farther north. When a train arrives at

camp the logs are dumped into the river,

where they are made up into rafts and
towed to mill behind steamboats. Some
companies who operate extensive rail-

roads in the swamps bring mill-waste

out in barges and fill in between the

cross-logs with this stuff to improve

their track, but unless there are long

lines of track to be used the extra cost

is not justified. Given careful engineers

the corduroy roads are very satisfactory

and produce very few wrecks. But to a

public-carrier man they certainly do pre-

sent a weird appearance.

Automatic Train Control

It is noteworthy to observe that the

results of inspection of safety-appliances

en railroads has shown that there was a

decrease for the past fiscal year in the

percentage of defects on mechanical

equipment, the number per 1,000 locomo-

tives and cars inspected being the lowest

in the history of safety appliance inspec-

tion. In locomotives the per cent de-

fective being 1.84; passenger cars, 0.39,

and freight cars, 3.7. This is very grat-

ifying in view of the difficulties in main-

taining a thorough repair of equipment,

and the constantly increasing volume of

traffic.

Of the 79 train accidents investigated,

53 were due to collisions, 25 derailments,

and 1 classified as miscellaneous. Of the

collisions, 28 occurred on lines operated

by some form of block signal system, 19

on roads operated by time table and train

order systems, and 6 were yard accidents.

In automatic block signal territory 18 of

the 28 alluded to occurred, and it is

clearly pointed out that these accidents

were due, directly or in part, to the

failure of cnginemen properly to observe

and obey signal indications; in some
cases neglect of duty by flagmen was a

contributing cause. The fact that these

accidents occurred on roads where the

best trained and most competent men are

employed emphasizes what we have long

contended, that by no system oi training

or discipline can the failure of the hu-

man equation be entirely prevented so as

to avoid accidents of this character.

The only remedy thus far proposed

that appears at all likely to provide full

protection against the occurrence of col-

lisions is the adoption of some form of

automatic train-control system that will

insure obedience to automatic block-

signal indications. During the year plans

of 80 devices were submitted to the

Bureau of Safety. Revised plans of IS

devices that had been previously exam-
ined were submitted for further consid-

eration, and 4 of these latter devices

were commended to the extent of war-

ranting further development or trials

under service conditions. Favorable re-

ports, so far, show that 8 automatic train-

control devices have been specially

recommended for experiments in service,

with a view to taking decisive action as

to the choice of the most worthy of ap-

proval.

During the year tests were conducted

of the automatic train-control system

submitted by the National Safety Appli-

ance Company, San Francisco, Cal. This

device is of the magnetic induction type,

employing permanent magnets in both

track and locomotive equipment, as well

as an electromagnet on the track for

nullifying or neutralizing, when desired,

the effect of the permanent track magnet.

Tests were made on the Western Pacific

and the Southern Pacific and reported

:

"While as a whole the tests made are

not considered conclusive, it has been

demonstrated that, with the exception of

one of the locomotive-control valves used

in the tests, the locomotive apparatus, so

far as could be determined, operated as

intended, and whenever actuated by the

track-magnet impulse it accomplished the

functions for which it was designed

;

further, that the transmission of a mag-

netic impulse from a permanent magnet

installed on the track to locomotive ap-

paratus designed to be controlled and

actuated thereby is both practical and

feasible. The fundamental principles

upon which this system is based have

therefore been demonstrated to be sound

and practicable, but the available work-

ing limits, as well as the reliability of

the transmission and control of the actu-

ating impulse, remain to be fully estab-

lished. For these purposes further de-

velopment work, as well as more ex-

tended trials under practical service con-

ditions, is necessary."
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Snap Shots on Research

We learned, much in the war. Very
much more than we ever learned in so

short a time before. But have we really

learned what we learned? We have done

a lot o£ things that we have never done

before, and done them with amazing

quickness. It was a case of woodchuck.

The minister was coming to dinner and

we had to have some meat. So we
learned that if we wanted to get at the

secrets of Nature in the way of poison

gases, aeroplanes, efficient motors and

depth bombs, we had to hunt for them.

In short, intensive research was the crj',

and we found that it paid. We found that

the patient plodding of our enemy was a

sort of worth while quality after all.

But it is hard to teach an old dog new
Tricks, and the dog of American com-

mercial life is a pretty old fellow, and

has been fed so long in his protected in-

dustry by the bountiful supply of food

laying around loose, that he does not

take kindly to a life in the woods, where

he must either starve or catch the squir-

rel before he can take to the tree. So

it is more than likely that his ardor for

research will cool considerably now that

the pressure of necessity is removed. He
will be more likely to nose around the

domestic garbage can than take to the

cpen in a hunt for fresh meat. Then,

when the garbage can is empty, well—we

have heard much of this cry for re-

search, research, but has it really struck

home? I ha' me doots.

For example, a few days ago I wrote

more than forty letters to the manufactur-

ers of a certain class of specialties, asking

for information regarding the operation

of that specialty under the every-day

working conditions, what modifications

they made for slight variations in condi-

tions; simple every-day questions that

ought to have been put to their salesman

a thousand times a month. Did they an-

swer them? Not one. They simply

didn't know. "Caveat emptor!" "Let the

buyer beware" had been and is their

motto. If the goods are satisfactory

"Why should I worry?" Why. indeed?

Yet every mother's son of the whole

bunch would have risen in admiration and

applause at an investigation of almost any

kind that gave results. It is just inertia

and the reluctance to spend a dollar un-

less it has such a string tied to it that it

is sure to come back dragging another

with it. Yet they all believe in research

—

for the other fellow. As Louis Mann in

the Tyrolese innkeeper remarked, "It is

to laugh."

Sometimes the scoffer becomes a con-

vert, and then, like all proselytes, "it is to

laugh" to see how he jumps into the gam«.

By the Wanderer

A certain well known man, so well known
in fact that if I should name his name
you would all sit up and take notice, and

many would say, "I knew him." A cer-

tain well known man, I say, had been

very successful in the exploitation of a

number of railway specialties that he had

devised and had gathered in a goodly

number of ducats thereby. Then he

launched into a really big thing. So big

that he hoped to catch the world. He
laid his plans and felt that he was right.

He thought he could swing the United

States, but abroad he needed assistance.

But somehow he run up against a lot of

Missouri skeptics both at home and in

England. He could place a few samples

on trial at his own expense, but the Eng-

lish would have none of him, and there

were no sales at home. Things looked

black. His manager was a young man,

who believed in the goods, yet realized

that to sell he must have a Q. E. D. now
and not wait ten years for a trial to end.

So he engaged an engineer to look into

it. It was a slow piece of work, and the

principal chafed and fumed and probably

swore, that all this tom-foolery was a

waste of time and money. He wouldn't

have it, and the whole thing would have

to stop. But the manager, who was a

member of his family, said, "Nay, nay

;

we go on." And go on they did.

It took nearly a year for the prelimin-

ary investigation to determine the relative

merits of the new thing with the articles

already on the market with which it was

to compete. Then? Well, at the first

crack out of the box, and the first pres-

entation of the report, there resulted an

order of about $50,000. The principal

tucked the report under his arm and

sailed for England. Two weeks sufficed

to close a deal for the making of the spe-

cialty there. The convert came home, and

the work was continued to the end. Re-

sult? Well, what could you expect? The

thing became a great success, and the

cvmer almost childish in his enthusiasm

for research work.

But sometimes it doesn't work that

way. Another specialty was on the mar-

ket. Not altogether based on strictly

scientific principles, but which looked

good and had good talking points. If

sold on its talking points, and the talkers

were making money. They, too. were

sure of themselves, and they, too, wanted

a Q. E. D. So an elaborate investigation

was planned and carried out. Rut some-

how the theories did not hold in the tests.

The article failed, not badly, but its prac-

tical success was only an emphasis of

what it nearly was. The report was un-

satisfactory, the talkers half thought.

though they did not give utterance to the

thought, that they had not had a square

deal. The report was filed away among
the secret archives, and there it lies. May
it rest in peace. But the talking went on,

the sales went limpingly on, and the talk-

ers have ceased to believe in the efficacy

of research work as a means of trade

exploitation.

Then there was that other crowd. They

had a good thing and knew it, or thought

they knew it. And they, also, proceeded

to investigate. It took the better part of

two years to do the work. And when it

was done, oh the joy that was in it. All

the carping criticism was silenced. There

cculd be no mistake, this was the real

thing. And how they exploited the re-

sults. The coasts of the Atlantic and

Pacific and all the intermediate terrain

were flooded with the "Here's the thing

to use." But—oh, but, there was still a

skeleton in the closet. A nasty skeleton

of whose existence there had been many

surmises and more questions. But if no

one had really seen your skeleton you can

lock the door and deny his existence, or

if the inquirer be too insistent, you can

gloss its existence over and say it isn't

much of a skeleton, anyway. So that is

what was done. The suggestion of a fur-

ther investigation was frowned upon. To

find out whether it was a really truly

skeleton or merely a nightmare of one.

was thought unwise. We don't know that

we have a skeleton. It is only a sus-

picion. So long as we keep the door

closed "neither you nor I nor nobody

knows." But if we should unlock the

door, and it should really jump out at

us, why, some of our friends might be

scared to death. "Where ignorance is se-

curity (with apologies to Gray) 'tis folly

to be wise." So we will walk bravely by

the door, and if any chose to believe that

it hides a skeleton, why, let them. Who
cares ; they can't prove it. So there you

are. You pays your money and you takes

your choice.

Does research pay? He loves me. he

loves me not. Doesn't it pay to know just

where you really stand? Do you post

your ledger on your front door? Do
you tell all of the secrets of your business,

your family, yourself to the world? Yet

you keep books for your own informa-

tion ; you maintain your family for the

joy of life; you guard your own life be-

cause it's about the best thing you have,

much as you may have abused it. So

possibly it may be well for you to know

some unpalatable things that you may be

guided to things that are better and to

get to that which is better, there is no

better way than by painstaking research.
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A Locomotive Chart.

The locomotive chart of a Pacific en-

gine which is now issued by us will be a

valuable addition to locomotive references

and the most complete of anything of the

kind that has yet been published. While

it is not a complete locomotive dictionary

it will, nevertheless, serve as a very satis-

factory abridgement of such a publication.

The reference numbers, about 700 in all,

in the list of parts will be especially valu-

able as a means of study to those who

are learning the locomotive and who wish

to become acquainted with the relative

positions of the several parts and the in-

terrelationship that exists between them.

This is a matter that can best be learned

by a representation of a complete loco-

motive. Books on the subject must neces-

sarily deal with details or at least lim-

ited assemblages of details, and the stu-

dent is obliged to either piece these to-

gether or refer them to an assembly of a

complete locomotive and imagine the de-

tails in place. Besides this, assembled,

drawings are usually made for the pur-

pose of showng either the external ap-

pearance of the entire machine or one

side of it or a limited number of parts.

In the chart, on the other hand, great

liberties have been taken. A hole has

apparently been cut through the boiler in

order to show the air pump and the de-

tails of its construction upon the left hand

side of the engine.

Then the view of the interior of the cab

is a novelty in this sort of work. Here-

tofore the illustrations of cab interiors

have served mainly to show the compli-

cated mass of material placed upon the

back head of the boiler, with no attempt

to separate the parts. In this case there

is a designation for each piece amounting

to something more than a hundred in all,

and while the details of their construc-

tion could not be shown their relative

locations are distinctly brought out. All

of which goes to substantiate the claim

that this is probably the most complete

locomotive dictionary in an abridged form

that has ever been published.

Not only so, but the great popularity

of the charts published by us, some edi-

tions of which have exceeded a hundred

thousand, is the best proof of the abiding,

educational value of such publications,

and lake their proper positions as works

of standard reference, wherein the in-

formation sought for is within easy

reach, and the satisfaction obtained by

the seeker after information is not only

easy of accomplishment but complete in

its element of correctness.

Povyer and Responsibility.

When a man has a dollar to spend he

will, if he is wise or prudent, h^ve a

care that he receives the worth of that

dollar when he parts with it. If he agrees

with another to pay for any article he

assures himself that the other is able to

and will deliver the article in question.

This is the basis of all contracts. And
when a contract has been made it is

usually held to be binding on both par-

ties and each is liable to the other for

damages incurred because of the failure

to fulfill a part or all of it. In short, the

whole value of a contract of any char-

acter rests upon the mutual responsibility

and reliability of the two contracting

parties.

Likewise any partnership is based upon

mutual responsibility, and no business re-

lationship could or would be tolerated

where one member of the firm or one

party to the contract was vested with

authority to dictate policy and was free

from any obligations resulting from the

execution of that policy. Nor can a

just contract be made if it is to be held

to be binding on one of the parties while

the other is free to break it or abide by

it as the whim of the moment may dic-

tate.

.^nd yet this is exactly the condition of

affairs that the advocates of collective bar-

gaining urge, when they hold for the

full responsibility of the employer and
discard any and all responsibility for the

employee. And so long as such a position

as that is advocated just so long will col-

lective bargaining be in dispute. From
the standpoint of the unskilled workman,
who is but one of a mass, it is a most
desirable method of wage adjustment,

and it would be equally desirable to the

employer, prcivided the representalives of

ihe employe had the power and could

be held to the exercise of it to hold their

clients to the fulfillment of the contracts

that they make. Willingness, ability and
responsibility is all that is asked. This

done, and the related evils of labor turn-

over and strikes would be largely miti-

gated.

But the leaders who are loudest in their

advocacy of collective bargaining are just

the ones that fight most vigorously

against the placing of any responsibility

for the fulfillment of their contracts on

their own shoulders nr upon those of

their clients. Public sentiment for fair

play and honesty of purpose and dealing

is needed to bring about a change in this

altitude, and this public sentiment must

come from an aggregation of individual

sentiment among the members of the body

of employes who are represented by the

collective bargaining. Without disparag-

ing isolated individuals it is doubtful if

such a sentiment will soon develop into

a power sufficient to accomplish tangible

results from the sickly seeds of the few

well disposed. It looks as though hon-

esty would have to be forced upon the

mass, for their own good and that of the

community, just as the common honesty

of thou shah not steal is forced upon the

great majority of mankind.

The idea that the workman should have

a voice in the management of the business

through which he earns his livelihood ap-

pears plausible, but if he assumes that

authority he should also be willing to

assume full responsibility for and he will-

ing to share in the losses of the concern

as well as in its profits. And this he has,

thus far, been unwilling to do. Where
definite propositions to this effect have

been made the men are reluctant to accept

them. For example, the English govern-

ment offered to turn over one of its na-

ational shipyards to one or another of the

great trade unions, and the offer was not

accepted. If some such offer as this

were to be accepted and earnestly worked,

it is probable that much light would come

to the men as to what the successful

prosecution of a great industry involves.

That this light has already reached their

leaders is evidenced by their reluctance

to accept responsibility wnth the author-

ity for which they are clamoring.

This is essentially what is asked for

in the Plumb plan for the nationalization

of the railroads. It asks that the country

invest millions in the purchase of the

roads and then turn them over to irre-

sponsible men to manage, men who would I
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be unwilling to share losses, but who
demand an interest in the profits if there

are any.

The suggestion is, therefore, made that

if the game is to be played at all it

should be played openly and above board,

and not with stacked cards or loaded dice.

An Appeal for the Returned Soldiers

Major Frederick M. Crossett, chief of

the relations section. Chemical Warfare
Division of the United States Army,
Washington, D. C, has sent out an ap-

peal to manufacturers and supplymen

generally, and also to railway managers,

to employ discharged soldiers wherever

possible, and calls particular attention to

the number of men qualified for service

in chemical laboratories. The railroad

testing plants are in need of experts in

chemistry, and we heartily join in Major
Crossett's appeal that those men who
have served our country so nobly in the

chemical branches of the army service

should have a preference, especially

wherever and whenever they are quali-

fied by experience. It will invariably be

found that army training has a quicken-

ing effect on the mental and physical

ability of the veteran, and it is gratify-

ing to learn that the good w-ork of find-

ing employment for the discharged sol-

diers has been taken up so whole-heart-

edly. It need hardly be pointed out that

it is not enough that men should be

promptly re-employed in their old posi-

tions, but when vacancies are constantly

arising it should be remembered that we
owe more to the men who made up our

triumphant army than we will ever be

able to pay. Many of those in the chemi-

cal warfare service gave up excellent po-

sitions to join the service.

Chemists of all classes qualified both

by education and experience are available,

and if you are in need of one or more
of them, communicate with Major Fred-

erick M. Crossett, U. S. A., Washington,

D. C. We are sure the results will be

most gratifying.

Pay by Classification.

Classification is a wonderful thing, but

never so wonderful, so Aladdin-Iike, as

when it is handled by some employee or

agency of the National Government. On
one of our railroads a water tank was
looked after by a near-by farmer. He
turned an electric switch in the morning,

and went about his bucolic business, then

came back around six in the evening and

turned off the switch. That was all he

did for the railroad company, and for this

service he received about $20 a month.

Then Uncle Sam took over the railroads

and at once began to "classify" the eiB-

ployecs. Was the tender of the water

tank a farmer or an electrician ? Mani-

festly a farmer could have nothing to do

with the operation of a railroad, so he

was classed as an electrician. But the

wages of an electrician according to

classification, would be $300 a month. So,

without requiring any further work from

him, the farmer was classified as an elec-

trician, at the proper scale of pay, and

besides was given "back pay" amounting

to some $3,000. Need it be added that

one farmer at least in the United States

is now a firm believer in Government

ownership and operation of our railroads?

Surely the power that could make an

electrician out of a farmer by the stroke

of a pen would find it mere child's play

to run our railroads—especially as you

and I and the rest of us would foot the

bills.

An Investigation of Bearing Metal.

A paper was presented before a recent

meeting of the Metal Institute in Eng-

land detailing some investigations that

had been made on a bearing metal com-

posed of approximately 4 per cent, cop-

per, 9 per cent, antimony and 87 per cent,

tin. The metal was cast into small in-

gots measuring Yz in. by J/2 in. by 3 in.,

and in both hot and cold metal and sand

molds and at different temperatures. The

resulting ingots were e.xamined micro-

scopically and measurements of Brinnell

hardness were made. It was recognized

that Brinnell hardness is not even an ap-

proximate measure of the value of a

bearing metal, but it was used because it

is the only method of physical testing

which is readily applicable to a large num-

ber of small ingots and because it serves

as a general guide to the variation of

I>hysical properties accompanying differ-

ent casting conditions and corresponding

variations of microstructure.

The metal was cast at temperatures of

575°, 750° and 1,040° Fahr. in warm and

cold sand, in cold metal and in metal

heated to 210°. 390° and 660° Fahr.

The Brinnell hardness tests of the sev-

eral ingots showed so little variation as

a result of the different conditions and

temperatures of casting that these varia-

tions may be considered as almost negli-

gible quantities, though the variations in

microstructure was quite marked. In the

use of white metal bearings for marine

and stationary use it is common practice

to hammer-dress the cast bearings, for the

purpose, no doubt, of closing up any cav-

ities and generally improving the sound-

ness of the metal.

In order to ascertain what the prob-

able effects of this form of treatment on

a bearing metal arc^ likely to be, some
experiments in hammering various ingots

were carried out.

Six ingots, in all, were hammered and

tested for hardness, the test being made
on the hammered fare within ten minutes

of that operation and after only a very

little of the surface had been removed by

grinding. The ingots were then kept for

half an hour at 210° Fahr. and re-tested.

They were again heated to 210° Fahr. and

maintained at that temperature for 16

hours and again re-tested.

The remarkable result of this treatment

was that, while hammering alone, so far

from hardening this alloy, actually brings

the hardness down to a small extent (ex-

cept in one case), hammering followed by

annealing at 210° Fahr. results in ap-

preciable softening. It is interesting to

note that the fine-grained ingots stood the

hammering comparatively well; one in

particular being easily reduced by 58 per

cent. The coarsely crystalline ingots

cracked and broke after a small amount
of hammering.

Microscopic examination of the speci-

mens which had been subjected to ham-
mering showed that both the cuboid and

the copper-tin crystals had been, to a cer-

taii; extent, crushed and broken by the

treatment. This did not produce much
apparent alteration in the structure of

ether ingots where the crystals were al-

ready small and evenly scattered in the

matrix, though the uneven edges and ir-

regular shapes of the broken cuboids are

easily seen under a high magnification. In

the coarsely crystalline samples the re-

sults of hammering are much more evi-

dent. In one case, that of an ingot poured

in a mold having a higher temperature

than that of the metal itself, and there-

fore very slowly cooled, it would seem

that the hard copper-tin needles have

been hammered on to the cuboids and

have cracked them, and also that the

needles themselves are broken success-

ively at right angles to their long axis.

Where the cuboids are not in contact

v.ith the copper-tin needles they appear

tr be much less damaged.

The observations set forth show that

much can be learned from such a study,

and particularly that the method of cast-

ing and treating these alloys must pro-

fotmdly affect their behavior, since it af-

fects their microstructure in such a

marked manner. The remarkable results

of hardness measurements on hammered
specimens indicate that these alloys be-

have in a way which, by comparison with

other alloys, must be regarded as anomal-

ous. The practical question as to whether

a bearing is injured or improved by ham-
mering is left open, although it is diffi-

cult to believe that a treatment which

shatters the harder crystals can be ad-

vantageous.

Ring out the old, ring in the new,

Ring happy bells across the snow,

The year is going let him go.

Ring out the false, ring in the true.

—Alfred Tennyson.
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Locomotive Air Brake Inspection.

{Continued from page 339, Nov. 9, 1919.)

997. Q.—When the straight edge rests

against the shoulder for the diaphragms,

where should the end of the regulating

\alve be?

A.—Flush with the straight edge.

998. Q.—How will an incorrect length

of regulating valve affect the operation

of the feed valve?

A.— If too long ihe valve will leak by

reason of not being returned to its seat

;

if too short, the feed valve w-ill not be

sensitive enough.

999. Q.—Why not sensitive enough?

A.—Because too much movement of the

diaphragms will be required to unseat the

regulating valve upon a drop in pressure.

1.000. Q.—What will be the effect of a

slightly bent regulating valve stem?

A.—The valve will not seat properly

through the stem coming in contact with

the regulating valve cap nut, and will

therefore leak.

1.001. Q.—What is to be noted in con-

nection with the regulating valve spring?

.\.—That it is in good condition and

has not an excessive permanent set.

1.002. Q.—How is the regulating valve

seat and the supply valve tested for leak-

age?

A.—By having the air pressure turned

on with the spring box removed.

1.003. Q.—Why is it best tested in this

manner?
A.—Because the end of the regulating

valve will be exposed as well as the port

leading down from the supply valve.

1.004. Q.—How should the spring box

be tightened after cleaning and test is

completed?

A.—With a wrench and just sufficient

to prevent any leakage from the waste or

drain port in the spring box.

1.005. Q.—What is the effect of this

port becoming stopped up, or if none has

been drilled in the box?

A.—If there is any leakage past the

diaphragms the feed valve will not oper-

ate.

1.006. Q.—Why not?

A.—Air pressure will equalize on both

sides of the diaphragms and the regulat-

ing spring will hold the regulating valve

from its seat.

1.007. Q.—What else should be noticed

in connection with the parts in the spring

box?

A.—That the ends of the spring are

oiled, and that neither the spring nor the

diaphragm spindle bind in the box or

in the adjusting nut.

Questions and Answers

l,00i<. iJ,—What sliuuld be used for a

lubricant for the supply valve and seat?

.\.—Dry graphite.

1.009. Q.—Is there any lubricant to be

used on any other part?

A.—No, only a drop on the ends of the

regulating or adjusting spring.

1.010. Q.—Why none on the supply

valve piston?

A.—Oil would act as a packing and

prevent a prompt equalization of pressure

on both sides of the piston.

1.011. Q.—And the result?

.\.—An overcharge of the brake pipe

every time the feed valve opened.

1.012. Q.—How is it that they are

sometimes found with heavy boiled oil

on the piston and still operate?

A.—It means that the piston is too loose

or that the bushing is badly worn, and

the oil assists in filling the space.

1.013. Q.—What must be noted in con-

nection with the supply valve piston cap

nut?

A.—That the stem in it is straight and

not binding against the inside of the sup-

ply valve piston.

1.014. Q.—The result?

A.—.\ feed valve that cannot be made

sensitive in operation.

1.015. Q.—What kind of a spring is

used between the cap nut and piston?

A.—W'ith the No. 6 valves, a nickeled

steel spring of IS coils, 2^ ins. in length.

1.016. Q.—With the No. 4 valves?

.\.— .\ somewhat lighter spring, of 15

coils, of the same material, but on 2J4 in-

free height or length.

1.017. Q.—What is this spring, a stand-

ard with in triple valves?

A.—Graduating springs for H and K
triple valves.

1.018. Q.—What is the spring of the

Xo. 6 valves standard with?

A.—Only with that of the brake pipe

vent valve sometimes used on tenders.

-.019. Q.—What is used between the

spring and piston?

A.—.-K piston spring tip.

1.020. Q.—What is it used for?

.A.—To prevent the winding action re-

sulting from the spring compression to

rotate the supply valve piston.

1.021. Q.—What limits the travel of

the supply valve piston?

A.—The piston spring tip and cap nut

stem limit this travel and consequently

the travel of the supply valve.

1.022. Q.—And if these parts are non-

standard?

A.—They may restrict the port opening

and supply to the brake pipe.

1.023. Q.—How long should a repaired

feed valve vibrate against leakage before

it is tested?

A.—At least 10 minutes.

1.024. Q.—What is usually wrong with

a feed valve when the flow of air through

it is slow as noted by the rise of the gage

hand?

.\.—There is generally a restriction in

the ports of the valve.

1.025. Q.—How are these restrictions

removed ?

A.—By drilling out the brass plugs at

the ends of the port holes, and renewing

the plugs after the ports have been

cleaned.

1.026. Q.—Which port is usually found

to be closed?

A.—The one leading to the supply valve

seat.

1.027. Q.—In what way?

A.—Brake pipe leakage may be per-

mitted to start the brake application.

1.028. Q.—What is the difference

V. hether leakage or the brake valve dis-

charge starts the application?

.\.—Leakage at a much slower rate of

discharge may only move the triple valve

piston instead of the piston and slide

valve.

1.029. Q.—With what result?

A.—.\ bottling up of the auxiliary res-

ervoir pressure, in which the slowly fall-

ing brake pipe pressure and failure of the

triple slide valve to move, may produce

enough difference in pressure to cause

the triple valve piston to "jump" to emer-

gency position when the slide valve finally

does move.

1.030. Q.—Why might quick action be

prevented under the same condition of

the brake valve discharge having started

the brake application?

A.—The reduction made with the brake

valve would be more rapid, and when the

piston engaged the slide valve, it would

be in the form of a hammer blow, tend-

ing to dislodge the slide valve and start

the brake to apply without obtaining the

high differential between brake pipe and

auxiliary reservoir pressure.

(To be continued)

Train Handling.

(Continued from togc 340. -Vol'. 1919.)

1,050. Q.—What is wrong when a

blow starts at the emergency exhaust

port of the brake valve after a light appli-

cation with either brake and return to
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running position and the engine and ten-

der brake will not release, but after an

additional or heavier application the brake

releases and there is no disorder mani-

fested?

A.—The application piston packing ring

is stuck in the piston groove or leaknig

very badly.

1.051. Q.—From where is the air pres-

sure causing this blow?

A.—From the main reser\'oir through

the brake cylinders into the application

cylinder and out of the brake valve emer-

gency exhaust port.

1.052. Q.—At what time in the year

are such blows usually manifested?

A.—At the beginning of cold weather.

1.053. Q.—What other disorder will

usually be found at the same time?

A.—Considerable friction or resistance

to the movement of the application por-

tion of the distributing valve.

1.054. Q.—How does the flow from the

brake cylinders pass the application pis-

ton packing leather?

A.—This leather is only intended to

prevent leakage from the application cyl-

inder side, and any air that passes the

piston ring from the brake cylinders is

free to beat down the edge of the leather

and flow into the application cylinder.

1.055. Q.—What is the eflfect of a leaky

application piston packing leather?

A.—It may cause the brake to fail to

apply with the independent valve in slow

application position, or if it does apply,

will require much longer than from 6 to 8

seconds to obtain 40 lbs. cylinder pres-

sure.

1.056. Q.—Where would the bad

leather tend to produce a blow?

A.—It would tend to cause a very slight

blow at the distributing valve exhaust

port before the independent brake applied.

1.057. Q.—What disorder would pro-

duce IS lbs. or less brake cylinder pres-

sure for a 10 lb. brake pipe reduction with

the pressure chamber fully charged?

A.—A very badly equalizing piston

packing ring, a leaky safety \'alve, or it

might be due to a distributing valve res-

ervoir partly full of water.

1.058. Q.—What would be wrong if

the main reservoir, equalizing reservoir

and brake pipe gage hands dropped back

when the independent brake is applied?

A.—It would likely be caused by a re-

striction in the reservoir pipe of the loco-

motive.

1.059. Q.—Where could restriction oc-

A —In any elbow, tee. or possibly an

air strainer in the pipe, through a partly

closed reservoir cock or possibly through

the bushing in the reservoir cock having

loosened and turned.

1.060. Q.—It has been explained that

the feed valve controls feed valve pipe

pressure with the brake valve in release

position, and that there is a flow of air

through the rotary valve into the feed

valve pipe when the valve handle is on

lap position. Is this latter flow of any

considerable volume?

A.—No ; but a very small port opening

is made.

1.061. Q.—Can it be entirely stopped

with the brake valve handle without ad-

mitting main reservoir pressure into the

brake pipe?

A.—Yes. by crowding the brake valvt

handle back on the shoulder between lap

and holding positions.

1.062. Q.—Is this of any consequence?

A.—Not particularly ; it only empha-

sizes the importance of not permitting

any excessive lost motion between the

brake valve handle and the rotary key, or

lictween the key and rotan,' valve, espe-

cially when the SG type of governor is

used.

1.063. Q.—Can a train be properly

handled with bad leaks in the brake pipe?

A.—No.

1.064. Q.—Why not?

A.—Because the amount of brake pipe

reduction cannot be controlled from the

brake valve.

1.065. Q.—Therefore, what does it do?

A.—Takes away from the engineer the

ability to control the train.

1.066. Q.—When is brake pipe leakage

on a freight train noted?

A.—During a test of brakes.

1.067. Q.—.^t what time?

A.—-After a 15 lb. brake pipe reduction

has been made for the test.

1.068. Q.—What is a fair permissible

rate of leakage?

.\.—It should not exceed 7 lbs. per min-

ute from 55 lbs. brake pipe pressure, or

10 lbs. per minute from 80 lbs. pressure.

1.069. Q.—After stopping a train on

a grade, should air brake or hand brakes

be used to hold the train for a period?

A.—Hand brakes and the wheels should

he chocked if necessar>'.

1.070. Q.—In coupling to a train on a

grade with the wheels blocked, when

should blocks or chucks be removed?

A.—.\fter the brake test is completed.

1.071. Q.—What is wrong if main res-

ervoir pressure falls during an application

of the brake?

A.— It indicates excessive brake cylin-

der leakage or a main reservoir nearly

full of water.

1.072. Q.—What does this tend toward

on a grade?

A.—To produce a loss of train control.

1.073. Q.—In what way?

A.—The pressure escaping through the

brake cylinders might be necessary for a

recharge and re-application of brakes.

Water in the main reservoir occupies

space that should be used for compressed

air.

1.074. Q.—With the automatic brake

en the engine applied, how is it released

and re-applied to produce 25 lbs. brake

cylinder pressure?

A.—The handle is placed in release

position, returned to running position

long enough to release the engine brake,

then placed in service position, and a 10

lb. brake pipe reduction, or rather equal-

izing reservoir reduction made after

brake pipe and equalizing reservoir pres-

sures become equal.

1.075. Q.—How can the brake be ap-

plied after a service application and re-

lease to produce a brake application so

light that brake cyhnder pressure will

not register on the air gage?
.•\.—By making from Syi to 5 lbs. equal-

izing reservoir reduction after the engine

brake has released, and the equalizing res-

ervoir pressure has been drawn down
equal to that in the brake pipe. The
amount of reduction will depend upon the

condition of the distributing valve.

1.076. Q.—At what time would this be

of advantage?

A.—During the second application of a

two-application stop of a passenger train.

1.077. Q.—In case of emergency,

should an engine be reversed in addition

to applying the brakes in emergency?

A.—No.

1.078. Q.—Why not?

A.—It would result in the sliding of

the driving wheels, and the distance of

stop would be greater than if the wheels

were revolving with the brake shoes ap-

plied even with a moderate degree of

force.

(To be conlinued)

Car Brake Inspection.

(Continued from page 341, Xoz:, 1919.)

966. Q.—What would be wrong if the

failure to apply was accompanied by a

heavy blow from the service brake cylin-

der exhaust port?

.\.—The exhaust valve would likely be

off of its seat.

967. Q.—What would be wrong if the

brake applied on a 4 lb. brake pipe re-

duction?

.\.—The application piston spring would

be very weak or broken.

968. Q.—Can you tell from the emer-

gency brake cylinder side of the car

whether the brake is applied or released?

A.—Yes. if the brake is applied with a

service application, the piston lever of the

emergency brake cylinder will be drawn

away from the cross head the same dis-

tance that the service piston is out of the

cylinder.

969. Q.—Is the piston also pulled out

of the emergency cylinder?

A.—No ; the cross head is slotted.

970. Q.—What should be observed

when any change is made on the screw of
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the atitomalic brake slack adjuster?

A.—That the crossheads of the two ad-

justers are the same distance from their

respective cylinder heads.

971. Q.—Why is this?

A.—So that llie brake cvHnder piston

travel of both cylinders will be equal

when the brake is applied in emergency

or quick action.

972. Q.—How is the distance of the

cross heads from the cylinder heads

maintained equal when the service cylin-

der operates many more times than the

emergency brake cylinder?

A.—The same adjuster pipe operates

both adjusters from the service brake

cylinder, so that when the service brake

cylinder leather passes a given point, both

adjusters operate at the same time.

973. Q.—What would be wrong if both

cylinders operated when a service brake

application was made?
A.—It would indicate that the brake

was working in undesired quick action.

974. Q.—What is usually the cause for

undesired quick action?

A.—A restricted service port in the

equalizing slide valve, a restriction in the

port leading to the application chamber

or a broken release piston graduating

spring.

975. Q.—What might be wrong if the

brake fails to release after a service brake

application?

A.—The pressure chamber of the con-

trol valve reservoir may be overcharged,

the port leading to the application cham-

ber closed or the hand brake may be set.

976. Q.—What could cause a failure to

release accompanied by a blow from the

application chamber exhaust port?

A.—It may be due to a badly leaking

application piston packing ring which,

with a considerable amount of friction in

the application portion of the control

valve, may permit service reservoir pres-

sure to pass the piston and maintain the

pressure in the application chamber and

thus prevent a complete or prompt release

of brakes on the car.

977. Q.—What would be indicated if

the brake was very slow in releasing, and
it was noticed that the escape of air at

the application chamber e.xhaust port was
very weak?

A.—It would indicate a restriction in

the port leading from the release slide

valve seat to the application chamber ex-

haust, possibly the restriction would be

in the release slide valve ports.

978. Q.—What is the first thing that

should be noticed when any disorder of

the brake is manifested?

A.—That all of the e.xhaust ports are

unobstructed.

979. Q.—What two exhaust ports

being plugged would prevent the release

of the brake after a service reduction?

A.—The application chamber exhaust

port or the service brake cylinder ex-

haust.

980. Q.—What would cause a blow at

the service brake cylinder exhaust port

while the brake is released or with the

control valve parts in release position?

A.—A leaky application slide valve or

a leaky emergency slide valve.

981. Q.—What would cause a blow

when the brake is applied in service or

emergency?

A.

—

.\ leaky exhaust valve of the ap-

plication portion.

982. Q.—What could cause a blow at

the emergency brake cylinder exhaust

port?

A.—A leaky emergency slide valve or a

leak past the cap nut of the quick action

closing valve when the control valve is in

release position.

983. Q.—Where could the blow be

from if the brake is applied in emergency?

A.—From the emergency slide valve, or

from a leaky application piston packing

leather or past the seal at the brake cyl-

inder side of the application piston.

984. Q.—What would cause a leak at

the quick action exhaust port w-ith the

brake released or applied in service?

A.—A leaky quick action valve seat.

985. Q.—Where could the leak be from

if the brake was applied in emergency?

A.—By the failure of the quick action

valve to release or from the seal of the

quick action closing valve.

986. Q.—What could cause a blow at

the application chamber exhaust port?

A.—A defective seal or leak from either

the equalizing slide valve or graduating

valve, from the release slide valve or

graduating valve from the gasket be-

tween the graduated release cap and the

body of the valve.

987. Q.—Where would the leak be

from if the brake was applied in service?

A.—From a leaky release slide valve.

988. Q.—What would cause a blow at

the reduction limiting chamber exhaust

port when the brake is released?

A.—A leaky equalizing slide valve or

graduating valve of a leak in the appH-

cation cylinder cover gasket.

989. Q.—Where would the latter leak

be from?
.\.—From the service reservoir volume.

990. Q.—What could be wrong if the

leak from the reduction limiting chamber

exhaust port existed only when the con-

trol valve is in service position?

A.— It would indicate that the leak was

from the cap nut of the application por-

tion.

991. Q.—Where would this leakage be

from?

A.—From the brake cylinder volume.

992. Q.—What would be indicated if

the leak only occurred after the valve

was in over-reduction or emergency posi-

tion?

A.—It would point to a leaky emer-

gency reservoir check valve.

993. Q.—What else could cause the

leak when the valve is in emergency posi-

tion?

A.—The leaky equalizing slide valve or

graduating valve.

994. Q—What would cause a leak at

the emergency piston exhaust port?

A.—A leaky release slide valve or
graduating valve, a leaky equalizing slide

valve or from either of the leather seats

at the small end of the equalizing piston

or the small end of the emergency piston.

995. Q.—How would a test be made to

locate the source of the leakage?

A.—The brake would be applied with a

service application, if the leakage stopped

i( would indicate one of the leather seats

was leaking, but if the blow continued it

would indicate that the release slide valve

was leaking.

(To be continued)

The Cummins Bill

R. S. Lovett, chairman of the Union
Pacific system, commenting on the Cum-
mins bill, which has been passed by the

Senate, and referred to the lower House
for consideration, approves of the means
provided for the first settlement of all

labor disputes through tribunals created

by the bill ; and, this done, it prohibits

strikes under severe penalties by pro-

visions that are undoubtedly consistent

with the Constitution. The Association

of Railway Executives has taken no posi-

tion upon this question, because it relates

to disputes between the companies and
their employes, and it is for the public

to determine what measures it wHll take,

and how far it should go, in protecting

itself against the results of such disputes,

in the form of strikes or otherwise.

The Cummins bill also contains elab-

orate provisions with reference to the

merger or consolidation of the railroads

of the country into from twenty to thirty-

five competing systems—voluntarily for

seven years, and therefore compulsory.

Mr. Lovett does not believe the plan is

workable, but as its operation is not im-

mediate and as experience and time will

demonstrate its defects before the plan

becomes obligatory, it is not necessary to

discuss it at this time. Mr. Lovett also

disapproves of the proposition that rail-

road owners shall not be entitled to the

earnings they may be able to save out

of the rates which the government itself

prescribes. The bill proposes to confis-

cate all the railroad companies earn in

excess of six per cent, thereby seizing

upon all the rewards of wisdom in in-

vesting and efficiency in operation. All

that is necessary is that the railroads

should receive as fair treatment as that

employed in other necessary enterprises.
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Some First Principles of Arc Welding

With Metal Electrodes

One of the principal systems of electri;

welding uses a metal hand electrode. Tlie

arc is formed between the tip of this

electrode and the work. The electrode

may be bare or it may be coated. The
arc is created by touching the metal tip

to the work and then withdrawing it. It

consists of various materials. First, there

is a stream of metal particles of the same

kind as the metal of the electrode. These

constitute an incandescent vapor. If the

metal of the electrode is, not pure, or if

it is coated with metallic and other sub-

stances, there will, naturally, be addi-

tional vapors in the arc. Furthermore, as

the arc stream is surrounded by the at-

By J. F. Springer

The metallic particles in the central

stream are passing from the electrode to

the work. They constitute the source

from which the new material in the weld

is built up. If the metal of the electrode

IS impure, then the deposit made upon the

work will naturally include more or less

of the impurities. This means that one

is not to expect better metal in the weld

than was in the electrode. As a matter

of fact, the weld may easily consist of

worse material. This may, perhaps, need

a word of e.xplanation.

Metal vapors are highly responsive to

the action of free oxygen, such as that in

the atmosphere. Consequently, if the

PORTABLE ALTERNATING CLKRENT APPARATUS.
Electric Cutting and Welding Co., Newark, N. J.

mospherc, itself a mixture of oxygen,

nitrogen, carbon dioxide, etc., one is to

expect the central stream of the arc to be

enveloped by gaseous substances formed

by chemical reactions between the surface

of the central core and the surrounding

atmosphere. In short, the arc consists of

a central core and an enveloping sheath.

The core is made up principally of metal

vapor, the metal being that of the elec-

trode. The sheath consists of vaporized

oxides.

The sheath protects the core from the

action of the atmosphere—particularly

from the action of the free oxygen in the

atmosphere. This is a very important

matter which the reader will do well to

master.

central core of an arc becomes exposed

to the air, there will naturally be oxidized

metal in the deposit which constitutes the

weld. If the electrode is steel, it will of

course contain carbon. This carbon is

also responsive to oxygen. In the steel,

the carbon was in the form of iron car-

bide (cementite), which is, when cold, in

the solid state. But the two combinations

of carbon with oxygen are gases—carbon

monoxide and carbon dioxide. Now the

iron and other metallic oxides may be

expected to be present in a weld formed

by the central core of an arc that has

suffered exposure by the rupture or dis-

location of the enveloping sheath. The

natural preventive is the maintenance of

the protection afforded by the envelope of

gaseous materials, which of course, arise

spontaneously.

THE SHORT .\RC

Perhaps the best safeguard against rup-

ture or dislocation of the sheath is the

maintenance of a short arc. It is often

very easy to stretch the arc out to a good
length. One begins an arc by actual con-

tact with the work and then, more or less

gradually, develops the length by with-

drawing the electrode. A long arc is sus-

ceptible to derangement of the relative

positions of the core and the sheath. The
sheath may, for example, suffer deflection

by reason of an air current or draft. This

air current may be a natural movement
of the atmosphere, due to the opening or

shutting of a door or to a gust of wind
entering an open window ;' or else to an
artificial movement brought about by the

high temperature at the arc. The natu-

ral currents may be guarded against by
shutting off possibilities of stray gusts

and the like; but the artificial ones can
hardly be dealt with so easily. However,
a short arc is effective in minimizing the

exposure due to the deflection of the cen-

tral core and the protective sheath from
their proper relative positions. If the

welder is alive to the disadvantages of

such deflection, he may then do his part

by manipulating the electrode.

THE HUM.\N F.\CTOR

As the welding goes on, the metal elec-

trode diminishes in length—naturally, too,

since the material for the weld comes
from the electrode. With regular opera-

tion, the shortening of the electrode may
be expected to be regular, too, but the

conditions will often undergo changes

which will make it diflicult or even im-

possible for the workman to maintain an

even loss of material from the electrode.

In short, the irregularities of conditions

will tend to create a problem for the oper-

ator. Naturally, then, the result will be

a varynig length of arc, as one can not

expect the workman lo give instantaneous

and perfect response to varying condi-

lions. It will be well for the operator

to keep steadily in mind that he must
maintain a short arc.

MATERIAI, IN ELECTRODE

Mild steel is one of the chief metals

which the operator will have to weld. The
question arises whether it may not be

advisable to use some particular material

for the electrode when mild steel is to be

the work. One of the large manufactur-

ers of arc welding apparatus—that is to
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say, a large concern interested in giving

correct information—recommends for the

electrode a low-carbon sieel conforming
to the following specifications:

SPECIFICATIONS FOR EIXCTRODES TO BE L'SED

ON MILD STEEL

Carbon trace to 0.25%
Manganese trace to 0.99%
Phosphorus not more than 0.05%
Sulphur not more than 0.05%
Silicon not more than 0.08%

"The composition of the mild steel elec-

trodes, commonly used, is around 0.18 per

cent carlion. and manganese not exceed-
ing 0.50 per cent, with only a trace of

phosphorus, sulphur and silicon." The
sizes most in use are .'s, 5/32 and 3/16
inch diameters. Electrodes of the fore-

going character are supplied by such con-

cerns as

John A. Roebiings Sons Company.
Trenton, N. J.

.American Rolling Mills Company, Mid-
dletown, Ohio.

American Steel & Wire Company, Pitts-

burgh, Pa.

STRENGTH OF CURRENT

The x-oUagc required for a short arc,

bare electrode, may be no more than 22

volts or thereabouts. If the electrodes are

coated, the voltage required for a short

arc may not exceed 35 volts. But, natu-

rally, there will be variations, due to

changes in conditions. Thus, a film of

foreign matter may impede greatly the

pas.sage of the current.

The amperage will depend upon the

work in hand and the diameter of the

electrode being used. For example, with

plates H inch thick and an electrode 3/16

inch diameter, an amperage of 150 to 200

may be properly used. For compara-
tively thin work—say, sheets % inch thick

—and an electrode diameter of 3/32 inch,

the amperage may properly vary between

50 and 85 amperes.

COST OF CURRENT

Knowin.cr the average voltage and the

average amperage, one may assume the

average current as having a kilowatt

strength obtained by multiplying the

volts and amperes tosether and dividing

.\ WKI.l) .M.MJi: i;v A PiiRT.Mil.K .\LTERN.\TIXG CURRENT .vpPAR.\TUS.
Electric .^rc Cutting and Welding Co., Newark, N.

Ferride Electric Welding Wire Com-
pany, New York City.

Page Woven Wire Company. Moncs-
sen. Pa.

John Potts Company, Philadelphia.

SELECTION OF SIZE OF ELECTRODE

The choice of size is controlled more
or less by the thickness of the work at the
welding location. In general, the diam-
eter of the electrode will be less than
the thickness of the work. For example,
plates having a thickness of 3/16 inch may
properly be welded by wire 14, inch diam-
eter, and plates 1 inch thick by wire 3/16
inch diameter. But for plates only 1/16
inch thickness, wire having the same
diameter may suitably be used.

by 1.000. This is a very simple rule, and
.nives one a guide as to expense. It is

based on the principle that in any elec-

tric current, the number of watts is equal
to the product of the number of volts by
the number of amperes. After one finds

out how many watts there are. the num-
ber of kilowatts is naturally gotten by di-

viding by 1,000.

Suppose, for example, that we assume
that the voltage for a short arc will aver-
age 27 volts: and that, the work being
sheets '^ inch thick and the electrodes
having a diameter of 3/32 inch, the cur-
rent will have to amount on the average
to 63 amperes. With the volts at 27 and
the amperes at 63. the watts are readily
determined by multiplying these two

numbers together. Doing this, one ob-
tains 1701 watts. This means 1.701 kilo-

watts. \\ c now have the result that the
work of welding these sheets can prob-
ably be done with a current having the
strength of 1.701 kilowatts; so that the
cost will now depend upon the length of
time the current needs to be maintained.

If the work continues for 1 hour, then
the amount of current consumed will be,

naturally, 1.701 kilowatt-hours. The cost
will now be easily gotten, if one knows
the price of current per kilowatt-hour.

This varies from city to city and shop to
shop. At 5 cents a kilowatt-hour, the job
will cost for current Sjj cents; at 7^4
cents a kilowatt-hour, 12J4 cents; at 10
cents a kilowaft-hour, 17 cents.

There are opportunities to waste cur-
rent between times, when no actual weld-
ing is going on. If the current is shut
off at such intervals, a saving in the cost
of electricity will of course result.

What Is Meant by Percent Grade.

In railroad work the term "percent
srade" is very commonly used. We
know it is the ratio of elevation to dis-

tance traveled, but the question imme-
diately arises as to whether the distance
should be measured along a horizontal
line or along the roadbed. If reference
is made to handbooks, statements can be
found in some which will give the per-
cent grade a? the ratio of the distance
;he train is raised to the distance trav-
eled along the roadbed, while others will

state that the percent is the number of
feet vertical rise in a horizontal distance
..f 100 feet.

The different and conflicting statements
<lepend upon the point of view. To the
civil engineer the second definition is the
one used and is the correct and true defi-

nition. However, the first is used prac-
tically in railroad calculations, as on
grades found in railway work the ratio
of the vertical rise to the distance along
the track is not materially different from
the ratio of the vertical rise to the hori-

zontal distance. Grade resistance is then
20 lbs. per ton weight for each percent
grade.

The Fastest Trans-Continental Trans-
portation.

From recent well authenticated reports
it appears that the new Canadian Pacific

transcontinental de luxe train, the Trans-
Canada, Limited, makes the fastest con-
nection between the Atlantic and Pacific,

accomplishing the journey in less than
four days. There arc thirty-one stops in

the 3,000 miles run. The rolling stock for
the new service is valued at six million

dollars. It includes twenty-four locomo-
tives, fifty-nine sleeping cars, twelve ob-
servation cars, fifteen dining cars, twelve
baggage cars and five compartment cars.
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Electrical Department
Railroad Electrification—Testing Polarity of Motor Field Coils

We pointed out in the preceding article

the advantages of electrification and the

benefits to be gained by the use of elec-

tric operation. The electrical design of

the locomotive will depend somewhat on

the electrical system with which it is to

be used. There are, as we know, two

main electrical systems, namely, the

Direct Current System and the Alternat-

ing Current System. The direct current

system varies from 600 volts up to 3,000

volts on the conductor. The alternating

current system varies in voltage from

3.300 volts to 15,000 volts, and may be

either three-phase power supply or single

phase.

The method used to collect the electric

power from the conductor, to operate the

locomotive, depends on the system and

the voltage. Street railways first used

electric power for transportation. The

electric power was supplied to the cars

through an overhead trolley wire, carry-

mg 500 volts direct current. As more

and larger cars were operated, the single

overhead trolley wire was not of suf-

ficient size to carry the current economi-

cally, so that copper feeders were in-

stalled in parallel with the wire, and taps

were made at frequent intervals onto the

trolley wire. When steam railroads op-

erating heavy train service were electri-

fied with 600 volts, the power demanded

by the trains would be greater than could

be deUvered by the wire, so that the third-

rail contact system was used to give the

necessary current-carrying capacity.

In a typical direct-current system, the

power is generated at a central power-

house as alternating current. It is trans-

milted out as high voltage, three-phase,

to various substations located along the

line. At the substations this three-phase

power is reduced by transformers and

then changed by rotary converters into

direct current for the third-rail supply.

The current taken from the third rail

and used by the locomotive is ordinarily

returned back to the substations through

the running rails. In the case of heavy

traction systems the voltage drop in the

rails may be excessive, so that copper

cables, known as negative feeders, are

connected in parallel with the rails to re-

duce the drop. The third-rail system of

600 volts has its limitations. In dry cli-

mates, with sandy soil, 1,200 volts can be

used on the third rail, but due lo the

danger of using 1,200 volts on a third

rail, and due to the few places it could

be used economically, it may be said in

general that this system of electrification

is one of 600 to 700 volts. The power

delivered is the product of amperes (cur-

rent) times volts, so that where heavy

train service exists, the current will be

enormous with only 600 to 700 volts be-

cause the horsepower demands will be

high. Heavy- drafts of current means

abundance of copper, many substations,

etc. To eliminate the excessive copper

and many substations a light voltage was

required, and subsequently the overhead

contact system was employed, using high

voltage, single-phase, or three-phase cur-

rent, and recently high voltage direct cur-

rent.

In the case of the single-phase system,

the power is transmitted at high voltage

'o the transformer substations, where it

is transformed down to the workable

voltage and connected to the overhead

contact wire, or the voltage may be gen-

\<- C/eo/rarrce ->J

I L//r& I

Contact mre \^s/fAU-vs/vr x^y]
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CASE NO. 1.—CLEARANCE FOR TRAIN-
MAN GIVING LANTERN SIGNALS.

erated at the same voltage as used on the

wire, so that the power-house dehvers

directly to the trolley wire.

In the case of the three-phase system,

three-phase power instead of single-phase

power is delivered to the locomotive.

The three-phase means three conductors.

Since the track can be used as one, it

necessarily follows that two contact wires

insulated from each other must be placed

above the track. There is much com-

plication in the stringing of these wires

and in the arrangements at crossovers,

etc., so that there has been only a small

mileage of three-phase electrification com-

pared to the other two systems.

The high voltage, direct-current over-

head system is similar to the low voltage

direct current third-rail system, in that

the power is transmitted in the same way

and converted by rotating machinery.

The power is fed to an overhead con-

ductor instead of a third rail.

Electric locomotives can be classified

under two headings: (1) those equipped

with pantagraph trolleys to collect the

current at high voltages from overhead

wires located several feet above and di-

rectly over the track, and (2) those

equipped with third-rail shoes to collect

the current from conductors located

alongside of and adjacent to the running

rails.

It is interesting to consider the con-

struction and location of the electric con-

ductors—namely, the overhead trolley

and the third rail.

In either case, the conductor must be

insulated to prevent the electric current

escaping or "leaking," and must be so

located with position of the track that

there will be the minimum interference

with existing structures ; that there will

he no interference with the rolling equip-

ment and that it will permit of safe and

satisfactory operation of the locomotives.

Considering first the overhead conduc-

tors, the American Electric Railway En-

gineering .-Vssociation has recommended

certain clearances. Table I tabulates

data for five diiTerent cases and takes-

into consideration the clearance necessary

where the trainmen are required to give

signals by hand and by lantern. These

conditions determining the height of the

trolley wire above the top of the running

rails. It is of advantage to keep the

maximum height of the wire below 24

feet. As the height is increased the

pantagraph collector must become larger

and larger to take up the distance from

the top of the locomotive to the wire.

The height of the locomotive roof is

limited to the clearance diagram of the

Dimen&ion
Distance betwren wire or face of con-

tact rail and structure
Desirable cicirance between rolling

stock .ind wire, or contact rail

Reach of 6-foot trainman
Lantern, Height of
Clearance

Total clearance above car
Height of car
Height of permanent way structure....

Case 4 Case S

Case 3 .^—•*•—

s

^—^—

\

^

—

^—

,

Special Minimum
Normal minimum clearance
minimum clearance for for 600
clearance voltage poles V. D. C.
without without overhead
trainmen trainmen contact
on cars on cars wires

10" 10"

S'A"
\VA'
O'A"

\'A" V



376 RAILWAY AND LOCOMOTIVE ENGINEERING December, 1919

road. Cases 3 and 4 show the normal

minimum clearance and the special mini-

mum clearance.

When the locomotives arc running at

high speeds there is a certain swaying

uf the {lantagraph. The clearance lines

take this sway into consideration. More-

over, tlie body of the locomotive also

moves, which is transferred to the pania-

graph. For instance, the locomotive

springs may have a maximum difference

in height of 1 in. The rails may be Yz in.

ditTcrence in elevation. The total amount

of swaying or movement of the panta-

graph will depend (as clearly seen) on

the height of the wire. The width of

the shoe, 5 ft. 4 ins., depends on the total

sway and is arrived at by considering

the sway as 6 ins., either side, when the

trolley wire is 21 ft. above the top of

the running rails.

Testing Polarity of Motor Field Coils.

The use of electric motors in railroad

shops has become very common. Many

of these motors operate on alternating

current, but tlierc are many roads using

direct current for traction purposes, so

that direct current motors are not only

used on the equipments, but in the shops

as well. Electric motors, as any machine,

require at some time an overhauling, due

either to a failure or to the length of

time the motor has been in service. In

this overhauling the field coils should be

removed, painted or perhaps reinsulated

and then replaced in the frame. It is

very important that these field coils be

replaced and connected correctly, as

faulty operation of the motor will be ex-

perienced, if a field coil is placed on the

pole, upside down. Practically all of the

newer motors are fitted with interpole

fields in addition to the main fields. Not

only must the main fields be connected

correctly, but also the interpole fields and

there must be a proper relation of polar-

ity between the two sets. With the coils

connected incorrectly, the armature may

run hot, due to an unbalanced magnetic

field, the commutation may be poor, and

flashing may result in an interpole motor

because of a reversed interpole coil.

After all of the field coils are assem-

bled in the frame they should be tested

for polarity. Only a small amount of

a simple apparatus is required to make

the tests. The fields are connected in

series, as shown in Fig. I. Resistance

should be placed in series with the power

supply so as to cut down the amount of

current flowing through the fields to a

safe value, but strong enough to energize

the fields and magnetize the poles. When

the switch is closed current passes

through the field coils. Take a compass

and hold in front of each pole, or to the

pole stud bolts on the outside of the

frame and the compass should reverse

at alternate poles. That is, the No. 1

pole will attract the north point, the No.

2 pole the south point, the No. 3 pole the

north point and the No. 4 pole the south

point. If these conditions should not ex-

ist the winding connections or the coils

must be changed.

On the motors equipped with interpoles

two separate tests should be made, one in

the main fields as described above and

one on the interpole which is made in

the same manner and as shown in Fig. 2.

It is important to have the proper rela-

tion of polarity between the main poles

and interpoles. Connect up the motor,

place armature in frame and note rota-

tion of the armature. The polarity of a

main pole should be the same as the

polarity of the interpole next to it in a

clockwise direction when facing the com-

mutator end of the motor.

In making the tests certain precautions

should be followed.

Hold the compass so that it is free to

move and in a horizontal position ; test

,
/^L>i/f/rr r£sr av am//v r/cto

Sufi/e/j

'.he polarity all from the same side, in

the commutating or pinion end, which-

ever is more convenient. Remember it

is not necessary that a certain pole is of

a definite polarity, but it is essential that

the adjacent poles shall be different.

If a compass is not available a polarity

detector can be easily made. Take a

piece of steel wire about 3 inches long.

Touch one end to a field pole when it is

magnetized and hold there for a few

minutes. The piece of wire becomes

magnetized one end N and other S. By

making a loop at one end the ends can

he distinguished. The indicator is com-

pleted by suspending at the middle by a

short thread.

Association of Engineers.

The .\merican .Association of Engineers

has obtained results on four regions of

the United States Railroad Administra-

tion. The Northwestern Region was the

first to authorize the new schedule, and it

was followed by the Central Western

Region, and the Eastern and Allegheny

Regions. Regional Director Bush, of the

Southwestern Region, advises that he will

have a representative confer with a rep-

resentative of the Northwestern Region,

and that he will bring engineer employes

in the Northwestern.

Notable Achievements of the West-
inghouse Electric and Manufac-

turing Company.

With I lie placing in operation of the

largest turbo-generating unit ever built;

the delivery of the electrical equipment

for what will be the world's greatest

electric furnace installation ; the brcakinit

of the record for size in the construction

of electric locomotives ; the export ship-

ment of the electrical apparatus for what

will comprise the first electrically-driven

steel blooming mill to be erected in the

Far Fa'^t ; the completion of the design

for a transformer of higher rating than

<if any that has yet been manufactured;

the beginning of work on the installation

of a hydro-electric generator of uncom-
monly liigh capacity, and many other suc-

cessful achievements, the 1919 resume of

the Westinghouse Company presents nu-

merous outstanding features.

Not only have large-scale operations

with standard apparatus been undertaken

and successfully accomplished, but many
new types have been brought forth and

placed on the market. And the progress,

in addition to developing along lines of

increased capacity and higher rating, has

proceeded in directions where a need for

smaller si7e and a saving of space has

arisen.

A notable installation is the 70,000 Kw..

25 cycle, three-element, cross-compound

unit placed in service during the past

year at the 74th Street Station of the

Interborough Rapid Transit Company of

New York City. The unit is rated at a

capacity of 60,000 Kw. continuously, or

70,000 Kw. for two hours, and is, there-

fore, the most powerful prime mover in

the world.

It has three elements, one high pressure

and two low pressure, and it is the first

triple cross-compound turbine to be placed

in operation.

The purpose of this huge machine is to

assist in meeting the greatly increased

deniand for transportation in New York
City, due to the opening up of a new
subway system, and the extension of the

service of the existing subway, elevated

and surface lines. The new unit occupies

a floor space of 52 x 50 ft., and is about

19 feet high. The high pressure element

receives steam at 205 lbs. gauge pressure,

and superheated 150 degrees F., and ex-

hausts it into the low pressure elements

at 15 lbs. gauge pressure. The two low

pressure elements are identical in con-

struction, and each receives one-half of

the steam from the high pressure ele-

ment and exhausts it into the condenser,

where a 29-degree vacuum is maintained.

.Ml three elements operate at 1,500 r. p. m.,

and each drives a generator rated at

20.000 Kw. continuously. 23.500 Kw. for

two hours, and 30,000 Kw. for a h.-ilf

hour. The generators deliver three-phase,

25-cycle, 11,000-volt alternating current.
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Details of Parts of the Pacific Type Locomotive as

Shown ia Our New Chart, No. 12
The illustrations of main and side rods

shown herewith are of those designed

for use on the Pacitic locomotive that

was used as the base for the chart of a

locomotive of that tj-pe which has just

been issued by Railway and LocoMOTnr

Engineering. Both rods are of the usual

I section in accordance with present prac-

tice. The proportions of the section of

the body show the final development of

caring for the stresses imposed in the

heavy top and bottom flanges and thin

web. The wristpin brass is solid and is

held in place by the wristpin brass wedge

key has a lip at the bottom which will

catch against the cotter and prevent it,

the key, from being thrown out in case

it works loose.

The main crankpin brass is split and

can be adjusted by the key and cotters

placed behind it. This arrangement

makes an adjustment for length possible

at each end of the rod. The main crank-

pin brasses can be filled and rebored, but

the wristpin brass, being solid and sub-

jected to comparatively little wear, can-

not be refitted.

Heat treatment is applied to the main

pin through two ducts, and in order that

inspection may show whether the ducts

in the rod come fair with those in the

brass, and the latter has not turned out

of place, a reference line is scribed on

the side of the rod and the brass. The

two brasses are thus mere solid bushings

incapable of any adjustment in accord-

ance with current practice.

The body of the rods are of T section

with flanges 34 in. and webs J^ in. thick.

The knuckle pin has a bearing on its

brass of 7 ins. in diameter, 2 ins. long.

The pin is turned on a straight taper at

block and key. The block is held in place

by lips upon the upper and lower faces,

which move in corresponding gains in the

stub end. The key is held by a stem

with nuts bearing on the key washer and

locked by a set-screw running up from

the bottom of the rod. The wristpin

stub end is of the solid forged loop type.

The stub end at the crankpin end is

forked with the oil cup forged on and

the split half brasses held and adjusted

by the usual cotter and key. The lip of

the former is held down against the top

of the fork by nuts that are prevented

from working off by a split pin. The key,

after having been driven home, is held

in place by two set screws through the

separator piece of the rod fork. In order

to prevent the key from being lost, the

I>KT.\II..> or M.MN ROD

body of the rod, the main crankpin brass

cotter, the main crankpin brass key and

the wristpin brass key.

Lubrication of the main crankpin may

be accomplished by the use of asbestos

wicking soaked in oil, or grease may

Ije used with a slightly different arrange-

ment.

The side rods are of the usual form,

and both front and back sections are

heat-treated. The front and liack crank-

pin brasses are 6 ins in diameter and

4 11-16 ins. long on the bearing. They

are 1 in. thick and are held in place by

two dowel pin set screws, held by check

nuts, which prevent them from bucking

off. In addition to which the brasses are

pressed in place by a screw or hydraulic

press. Lubrication is carried down to the

each end to fit in a straight taper hole

in the two ends of the fork of the rear

.section of the rod, and tlie straight cylin-

drical bearing for the brass is turned be-

tween the two ends. The fork of the

rear section is flared on the inside 1-16 in.

between the scat of the knuckle pin and its

end. This prevents any binding and

springing of the end of the fork in case

of any relative lateral motion between

the rear and main crankpin, a motion that

is sure to take place.

The knuckle pin brass is solid and is

pressed into the tongue of the front sec-

tion, with nothing but its own frictional

resistance to prevent it from turning. This

is, of course, quite sufficient, as the amount

of motion on the pin is almost nothing,

being simply that necessary to compen-
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fate for tlic relative vertical movements of upon the rod. Naturally, with such a and is lul>ricated .in the same way. It

the three coupled wheels. Suppose, for small amount of motion to be cared for, has a bearing 9 ins. in diameter and

example, that the two front wheels re- the lubrication can be correspondingly 5 15-16 ins. long, and is 1% ins. thick,

main at the same height and the rear slight and this is provided for by a single .Ml oil holes for this and the end brasses

wheel goes into a soft spot with a de-

pression of % in., the peripheral motion

on the knuckle pin would be only 0.0019

in., a truly negligible quantity, but one

for which allowance must be made in

order to prevent undue strain being put

DF.T.MLS 01" SIDK

oil hole through the tongue and brass

with a small cavity at the top to hold the

lubricant.

The main crankpin brass is also a solid

bushing and is held by two dowel set-

screws, the same as the end pin brasses.

arc ^i in. in diameter. Positive nut lock

washers are used to hold all of the dowel

pin set-screws. The knuckle pin is held

in place by check nuts, and these are

rrevented from backing off by a split pin

in the usual wav.

Thoughts on High Speed Steel

For several years past the locomotive

and car superintendents of the railroads

of tlic world have been paying particular

attention to increasing the speed of trains

and the improvement of their engines

and cars. Rules which had formerly

been regarded as having been established

on ti.xed principles beyond all peradven-

ture, have been taken up and subjected

to a critical discussion. Every advance

has been made tentatively and cautiously,

because it has been impossible to effect

a sicentiiic deirionstration of what would

occur under changed conditions.

In the textbooks calculations have been

made of the proper coning to be given

to the wheels, of the proper play against

the rail.'i. of the deflection of the latter,

and all by means of very elementary

formul.-c ; it has been shown that the di-

mensions thus obtained give a smooth

even movement over the rails without

skidding and with no friction of the

flange against the rail head worth speak-

ing about. The question of accuracy

arose, and the methods of settling it.

-Attempts have been made to calculate

the actual movement of the wheel and

rail, but for this work it becomes neces-

sary to pay particular attention to the

friction that is developed between the

flange and the rail head; though the

laws of friction are not yet thoroughly

known. In a few simple problems of

•machine construction, the rules given by

Coulomb and Morin can be utilized ; and

this is done in other cases where it is

well known that they are wrong, but

will not cause an appreciable error. But

in the matter of the wheel and rail un-

der consideration, the circumstances are

entirely different from those existing in

the classic experiments just mentioned;

the co-efficient of friction undoubtedly

changes about this point of contact and

varies at every instant with the condi-

tion of the track and other environ-

ments ; in a word, we are in the presence

of a problem of which there are no

known elements.

Observation has, however, shown us

some simple things ; the locomotive and

car always stand diagonally across the

track when rounding a curve ; the truck

bears against the inside rail with the

flange of the second or third wheel, and

impinges agains the outside rail with the

flange of the front wheel. This always

holds good and cannot be changed by

giving a super-elevation to the outside

rail; for whatever that may be made, the

outer rail is always impinged by the front

wheel. Or, it might seem as though all

of the accepted theories regarding the

movement of cars on railroad tracks must

be remodeled, since a French engineer

has recently demonstrated to his own
satisfaction that all of the arrangements

intended to assist in the running of curves

are absolntelv detrimental. He even made

experiments to determine whether there

is any necessity for the elevation of the

outer rail, and asserted that, in most in-

stances, it is actually injurious.

The exception wear, which affects the

front wheels, has led engineers to try

and give the leading axle a radial posi-

tion. This has been done more exten-

sively in Europe than in this country.

For a long time it was considered that

the problem was purely geometrical and
attempts were made to secure a com-
bination by which each group of axles

should be brought to an approximately

radial position ; and there was a lookout

for a simple mechanism so proportioned

that the distortions of the car or engine

on the track would disappear. The best

solutions of the problem lie in the Bissel

radial boxes and the pony truck. The
general plan upon which radial boxes

work is that of inclined planes that are

geared, sometimes springs bearing against

the boxes are used to push the axle that

has been temporarily crowded out of its

normal position, back into its place after

the curve is passed. These systems may
be considered as the means by which the

front part turns the engine and leads it

around tlie curve. Thus far we have

been speaking of a single leading pair of

wheels. But the .\merican four-wheeled

bogie truck is, without doubt, the best

device that has been used for the front

end.
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Again, we must remember that the rails

do not offer a perfectly smooth and even

highway. They are not like the ways
of a planer, but are very uneven sur-

faces. On a straight line the locomotive

whips from right to left under the com-
bined influence of the vibrations caused

by its own mechanism and the uneven-

ness of the track. The deflection of the

rails is never the same on the two lines

of rails; the axles do not run in a hori-

zontal line, but bend continually from one

side to the other, causing a constant ro-

tation about continually changing vertical

axes.

We cannot take the rigid rails oi the

shop and the pit as a basis, but we must

build our engines and cars so that they •

can run easily over the rails that are

continually bending, that have no regular

form, but which have periodical inter-

ruptions to an even deflection. Hence
the designer must not only consider the

problems involved in the proper round-

ing of curves, but the general movement
over unstable supports.

It is, therefore, evident that it is too

much to expect a geometrical regularity,

since the given conditions are devoid of

any determinable law ; but we can ac-

quire a semi-periodical regularity and a

practical sufficiency.

It may not be out of place to refer,

just here, to the experiments of Bernou-

illi with a long pendulum hung from a

short one. from which he determined that

if two oscillating bodies are connected to

each other the influence of the motion

of the carrier over that of the carried

decreases as the time of the oscillation

of the first is less than that of the sec-

ond.

The arrangement of the bogie truck

on .American engines and cars of good

design is most admirable ; it has small

wheels, a short wheelbase, very flexible

springs which permit it to roll in the

most natural way over rough tracks, and

finally the frame is suspended to the

truck by a swing motion whose oscilla-

tions are comparatively slow. The prin-

ciple laid down by Bernouilli is thus

especially applicable to English engines

and to .American engines and sleeping

cars, since the centers of gravity are

usually quite high.

There seems, on the other hand, to be

an ever-present fear in the minds of

European designers lest the engine should

overturn, and in order to avoid such a

disaster the center of gravity is lowered

as much as possible. The result is con-

siderable embarrassment in the con-

struction of high-speed machines ; they

must have large wheels, yet they avoid

raising a large boiler well up into the

air ; so they drop the boiler down be-

tween the wheels, and these locomotives

which should be very powerful have

smaller boilers than many freight en-

gines.

English and American designers have

been bolder and some have even main-

tained the proposition that stability is

increased by raising the center of grav-

ity. In point of fact, the word stable has

a double signification ; the engine must

not upset, but it must also be adapted

for running over an uneven track. There

is another quality which is often con-

founded with stability because the engine

is easy running, seems well balanced and

inspires a sense of security in those who
ride upon it. This may be called good

running or easy riding and is a very

important quality. For good running or

easy riding two qualities are required

:

the oscillations should be short ; the time

of the oscillations should be long. These

two conditions are unreconcilable when

considered as a spring whose period va-

ries as the square root of the deflections,

but they are quite possible when the

weight is considered as suspended like a

pendulum.

Car builders have used the principle

more widely than the builders of loco-

motives, because the first requirement

which is laid down for them is : "Secure

the comfort of the passenger." Here,

as in many other circumstances, we find

the application of a well-known law

which governs all advance : "The prin-

ciple is formed from its component

parts.'"

It seems strange to us, but designers

in Europe have for so long a time ap-

parently failed to grasp the advantages

of our bogie, for those which they have

heretofore constructed have hardly been

built so as to obtain the best results on

curves; also, they do not seem to under-

stand either the remarkable properties

which if possesses for steadying the mo-

tion on a straight line.

It would hardly be right to pass by

the subject of high-speed locomotives

without a word regarding electricity.

The mechanism of the locomotive still

remains in a sort of primeval condition

;

the reciprocating motion of the pistons

and the connecting rods induce a series

of disturbances which cannot be satis-

factorily avoided. We do not say that

the problem is insolvable, but superin-

tendents of motive power are exceeding-

ly averse to the use of anything that

will tend to complicate the locomotive

;

this may be a strain that serves as a

check to advancement and was the cry

that was raised against the compound

for a long lime; yet we do not hear it

today. When simplicity is involved we

call up an old metaphysical standard of

judgment, whereby that which is per-

fect is simple. But this point of view

should be abandoned by practical men,

for whom perfection should consist in

regularity of movement and good-work-

ing engines. The locomotive as built

does not entirely fulfill these conditions.

In this the electric motor has the ad-

vantage. Its construction is almost

ideal : Steam is used in a stationary

engine ; the motive power is communi-
cated to motors on the axles, and it is

not among the impossibilities of the fu-

ture that in spite of the double trans-

formation of power it may be more eco-

nomical than the present locomotive.

When regarded in tne light of its even-

ness of motion it is far superior to any-

thing of which we have any conception

in the form of a steam engine.

High speed brings up a multitude of

other considerations : Among other

things, it is very essential that the engine

should be capable of running long dis-

tances without stopping or appreciable

lessening of speed. The first can only

be accomplished by careful arrangements

looking towards a iiusbanding of water;

numerous attempts have been made to

avoid the apparently useless pouring of

immense quantities of steam into the at-

mosphere, by utilizing it for the feed

;

but they have none been remarkably suc-

cessful and our resource is the track

tank. To avoid slackening speed in pass-

ing depots, it is necessary that there

should be some modification in all from

their original arrangement. In this re-

spect the X'ew York, New Haven &
Hartford Railroad are probably leading

ail the roads of this country, by the radi-

cal changes in their stations and highway

crossings. They have built bridges until

there is hardly a grade crossing between

Xew York and New Haven. Trailing

switches are used and it is safe to run

from end to end of the division without

a slackening of the speed.

Very few people appreciate the difficul-

ties arising from the bad condition of the

track. The rails must necessarily suffer

from the passage of freight cars, whose

wheels are often badly worn, and the

factor of deterioration is still further in-

creased by the wheels of the freight lo-

comotives. The great super-elevation

which is used on curves, causes great

disturbances as a result of the blows that

are delivered by heavy trains running at

a low speed. The maintenance of freight

rolling stock in first class condition when

it runs over express tracks is the utmost

importance, especially if the high speeds

already attained arc to be further in-

creased. This is a matter of importance,

and one which has been greatly neglect-

ed. The general impression seems to be

that when high speeds are desired, it is

enough to perfect the high speed rolling

stock; it is quite as necessary that the

ircight cars should be in such condition

that they can run over the rails without

pounding them out of shape ; and this

matter becomes of added importance as

the load on these axles is increased.

It is not many years since ten thousand

pounds was the upper limit of the weight

on locomotive axles ; now as high as from

sixteen to eighteen thousand are in use,
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wliilc the running speeds are up to sev-

eniy-ti%c miles per hour. Under such

conditions very serious deformations are

caused even in newly laid rails, so that

it becomes more than ever necessary to

have rolling stock that will have an even

motion in spite of the roughness of the

track. In short, everything in the nature

of the materials and the external cir-

cumstances seem to conspire against the

realization of exceedingly high speeds,

and attention must be given to every de-

tail from the construction of the track

embankments to the ornamentation of

the locomotive and cars. Every disturb-

ing element must be removed as far as

possible, but the removal of them all is

beyond the range of present human pos-

sibilities.

Proper Inspection of Tools Used in

Shops.

Irom an address on the inspection of

tools in railroad repair shops, delivered

by G. L. La Fountaine, Safety Supervisor,

Great Northern Railroad, at St. Paul,

Minn., recently, it appears that the gov-

ernment records showed that in one year

fifteen railway employes were killed and

fifteen thousand two hundred and ninety-

six were injured while using hand tools,

and among these the shopmen were the

heaviest sufferers. The only means of

reducing to the lowest possible minimum

this ever-present source of accidents is

by a well defined and carefully planned

method of inspection of tools.

Every shop or engine house employing

any considerable number of workmen

should maintain a tool room in which all

hand tools of general use should be as-

sembled at the close of the day's work.

.•\ competent man should be placed in

charge of this room with the care and

inspection of those tools as his sole duty

;

he should maintain his slock in a good,

serviceable condition at all times, and

any tools worn to any appreciable degree,

such as a chisel with a burred or mush-
roomed head or a wrench with rounded

jaws, the further use of which invites

one of those minor accidents, should be

repaired or replaced at once. It should

be impressed upon this man that the pri-

mary purpose of his being employed is

in the interest of Accident Prevention,

and that the responsibility for any acci-

dent resulting from the use of a worn or

defective tool which left the tool room in

that condition must lie directly with him.

We all know from experience that the

average workman becomes calloused to

repeated warnings and cannot be relied

upon to inspect his own tools, but by

thus making one individual responsible

for their proper inspection, we shall have

done much toward reducing our minor

accidents.

In respect to those tools regularly as-

signed to shop employes, the greatest

difficulties arc encountered. These tools

are kept in private lockers, and in a

great many cases are subject to no other

inspection but that of the employe him-

self. Although he may be known to be

a conscientious and thoroughly depend-

able workman, his tools have been gath-

ered during a long period of selection

and he regards them with not a little

pride. They have served him long and

well, and he regards the inspection which

may question their further serviceability

as an intrusion. He may be perfectly

aware of their little imperfections, but is

loath to replace the old with new, feel-

ing that the tool that he may get in ex-

change will not be to his personal liking.

While it is true that he may continue

using his old tools to the end of his

working days with never a mishap, the

chances are strong that sooner or later

one of those imperfections of the tool

will result in an injury to the user.

In this ever-present possibility of ac-

cidents that demands attention, and to

meet that possibility there must be fre-

quent and thorough inspections. Since

the majority of workmen cannot be relied

upon to inspect their own tools, that duty

must devolve upon the shop foreman.

Here again, of course, safety depends

upon the attitude of the individual. The
foreman can accept that duty in its higher

light, as an opportunity to render real

service to those in his charge by remov-
in.g potential danger in the form of im-

perfect or worn tools, or he can accept

that duty as an unpleasant task to be

performed with the least possible incon-

venience to himself.

The foreman can make the most effec-

tive inspection of tools while they arc

in actual use because of the opportunity

this affords him tactfully to demonstrate

and explain the elements of danger in

the imperfection, thereby teaching the

employe by example, as well as precept,

which would leave a lasting and favor-

able impression upon him. This is much
more desirable and productive of good
than the inspection of the tools in each

individual locker, as the latter method
does not provide for the educational fea-

ture, which is of paramount value. Also

such an inspection may be regarded by

the workman as an intrusion upon his

private property, even though such an

assumption is entirely unwarranted. This

inspection by the foreman might well be

supplemented by a safety committee, such

as now exists in nearly all well organized

shops. Imbued with the proper spirit,

the members of the committee could

make frequent inspections of their fel-

low-worker's tools with their own daily

evpcriencc as a guide. It may be added
that the more recent reports showing a

lessening of the number of accidents

could Ije used as a text on which to

make such pertinent observations as

could not fail to carry conviction to the

minds of reasonable men.

Domestic Exports from the United

States by Countries During October,

1919—Steam Locomotives.

Countries. Number. Dollars.

l-inland 15 375,000

France 1 4,100

Italy 75 2,372,000

Norway 12 405,754

(. anada 1 13,500

Honduras 1 14,650

Mexico 1 35,000

Barbados 1 113X)
Cuba 9 151,392

Brazil 6 122,800

Peru , 1 5,748

China 17 842,500

Japanese China 2 104,200

Chosen 3 129,500

British India 1 29,280

Straits Settlements 6 170,700

.lapan 6 37,500

Russia in .\sia 8 403.995

Australia 4 55,200

Total 170 5,284,019

Return of the Railroads.

As we predicted from time to time the

railroads are to be returned to their own-
ers.

So long as the President had not an-

nounced his intentions with the finality now
expressed various interests have been able

to insist, with or without real basis, that

the President would not accept one kind

of legislation or would insist on some
other sort. They may indeed go on in-

sisting, but they will have less capacity to

worry the ten men who are trying to

hammer the bill into the form in which
it will become law.

The relation of labor to the railroad

companies is conceded to be one of the

difficult and dangerous features that the

new era will have to face early. Because
of this the provisions of the new law-

relating to dealings with labor are the

center of greatest interest.

The House provisions have been crit-

icized for setting up an elaborate mech-
anism for dealing with labor troubles, but

placing nowhere a defin'te power to make
and enforce orders. On the other hand
the Cummins proposal of prohibiting

strikes and setting up a tribunal with

complete power is protested from the

other s=dc as certain to arouse the bitter

antagonism of employes.

Senator Lenroot puts a reverse on the

Cummins plan. Instead of forbidding

strikes and compelling men to work he

lets them strike and forbids them to work
under certain conditions. He provides a

scheme of conciliation with the necessary

tribunal, but instead of giving it power
to prohibit men from strik'ng he author-

izes it to make orders under which men
who strike in violation of the tribunal's

findings may not go hack to work for a

fixed per'od in the employ of any carrier

in the country.
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Items of Personal Interest
G. v. Booth, storekeeper of the Detroit,

Toledo & Ironton, has been appointed

general storekeeper at Jackson, Ohio.

P. E. Outerbridge has been appointed

storekeeper of the Detroit & Toledo

Shore Line, with headquarters at Lang,

Ohio.

W. E. Harrison, master mechanic on

the Erie at Kent, Ohio, has been ap-

pointed shop superintendent at Galion,

Ohio.

F. A. Mc.\rthur has been appointed

mechanical valuation engineer in charge

of valuation of rolling stock of the St.

Louis-Francisco.

Frederick H. Murray has been appoint-

ed master mechanic on the New York
division of the Erie, with headquarters

at Jersey City. N. J.

T. M. Bryden, having returned from
military service, has resumed his duties

as chief dispatcher of the Rock Island,

with office at Pratt, Kan.

N. P. White has been appointed acting

master mechanic of the Minnesota divi-

sion of the Northern Pacific, with head-

quarters at Staples, Minn.

C. H. Tillett, acting signal engineer of

the Grand Trunk at Montreal, Que., has

been appointed signal engineer, succeed-

ing R. F. Markell, resigned.

R. J. McComb has been appointed as-

sistant to the president of the Q. & C.

company, and is placed in charge of the

Chicago office, People's Gas Building.

J. E. Willoughby, chief engineer of the

Atlantic Coast Line at Wilmington, N.

C, has been appointed chief engineer of

the Georga and the Charleston & West
Carolina.

F. H. Fechtig, purchasing agent of the

.Atlantic Coast Line at Wilmington. N. C,
has been appointed purchasing agent of

the Georgia and ihc Charleston & West
Carolina.

Major C. E. Lester, having been dis-

charged from military service, has been

appointed supervisor of equipment under

the Railroad .Administration at Mead-
ville. Pa.

F. C. Wallace, president of the Can-
adian Locomotive Company, has decided

to continue as president of the company,

lut has been granted a six months' leave

of absence.

P. H. Shay has been appointed store-

keeper of the Lehigh Valley at Coxton,

Pa., and R. E. Walker has been appointed

to a similar position on the same road at

Auburn, N. Y.

Fred Meyers, superintendent of safety

on the Wabash, has been elected chjirman

of the steam railroad section of the Na-
tional Safety Council, with headquarters

at Washington, D. C.

Guy F. Egbers, having returned from

service in the Russian Railway Service

Corps, has resumed his former position

as master mechanic on the Pasco division

of the Northern Pacific.

C. E. Trotter has been appointed mas-

ter mechanic on the Lake Erie & West-

ern, with headquarters at Lima. Ohio, and

T. J. Mullin has been appointed shop

superintendent at Lima.

O. R. Anderson has been appointed

division storekeeper of the Rock Island

at Fairburj-, Neb., succeeding T. Beard,

transferred to the St. Louis division, suc-

ceeding M. C. Moles, resigned.

D. M. Pearsall, shop superintendent of

the .\tlantic Coast Line at Waycross, Ga..

has been appointed superintendent of mo-
tive power, second and third divisions,

with headquarters at Waycross.

\\'. C. Chambers has been appointed

master mechanic in the Wabash, with

headquarters at Decatur, 111., and E. E.

Sanford has been appointed assistant

master mechanic, w-ith office at Decatur.

William Greig, engineer at Anchorage,
has been appointed assistant chief engi-

neer of the Alaskan Engineering Com-
mission, succeeding W. C. Edes, who re-

tains his office as chairman of the com-
mission.

A. McDonald, assistant to the superin-

tendent of motive power of the Montreal

shops of the Grand Trunk, has been ap-

pointed acting superintendent of motive
power of the Montreal shops, succeeding

E. R. Battley.

J. C. Kearney has been appointed

roundhouse foreman on the Wabash, with

office at Luther, Mo., and H. Oruburn.

roundhouse foreman at Moulton, la., and
W. E. Chambers, general foreman at

Stanberry, Mo.

Otis R. Hale, formerly locomotive

superintendent of the United Railways at

Havana, has been appointed manager of

;he International Railway Supply Com-
pany of Cuba, with offices at Edificio

Abreu, Mercaderes y O'Reilly, Havana,
Cuba.

G. E. .Anderson, formerly assistant to

the vice-president of the American Loco-

motive Company, has been appointed as-

sistant Eastern sales manager of the Duff

Manufacturing Company, Pittsburgh. Pa.,

with headquarters at 30 Church street.

New York.

R. H. Turner has been appointed round-

bouse foreman on the Rock Island at

T'rpcka. Kan., J. H. Frcy roundhouse

foreman at Horton, Kan., and Frank P.

Sullivan, general agent at Pratt, Kan.,

and James H. Bassett, roundhouse fore-

man at Elden, Mo.

R. W. Lipscomb, assistant superintend-

ent of the Galveston, Harrisburg & San

Antonio at El Paso, Tex., has been ap-

pointed chief assistant mechanical super-

intendent on the Southern Pacific Louis-

iana Lines and Te.xas Lines, with head-

quarters at Houston, Tex.

G. M. Lillis, locomotive engineer on
the Denver & Rio Grande, has been ap-

pointed traveling engineer and train

master of the Salt Lake division, with

office at Soldier Summit. Utah, succeeding

M. J. Ruland, who has been transferred

to the Green River division.

R. Tawse, superintendent of motive

power and equipment of the Detroit, To-
ledo & Ironton. with headquarters at

Jackson, Ohio, has resigned to engage
with the General Equipment Company,
with headquarters at 808 .\merican Trust
Company Building, Cleveland, Ohio.

I. A. Uhr, inspector of electric signals

on the St. Louis-San Francisco, with
headquarters at Springfield, Mo., has been
appointed signal engineer, succeeding R.
E. Trout, resigned to become general
manager of the Primary Battery division

of the Thomas A. Edison Company.

Henry Blanchard, sales representative

of the Baldwin Locomotive Works and
the Standard Steel Company at Chicago.

111., has been appointed manager of the

new branch office at St. Paul, Minn., with
offices in the Mercantile National Build-

ing, representing both companies, as for-

merly.

C. F. Greene has been appointed round-
house foreman of the Rock Island at

Wichita, Kan., succeeding F. P. Sullivan,

promoted. D. P. Bonner, night round-
house foreman at McFarland. Kan., and
M. W. Lynch, assistant roundhouse fore-

man at Herington, Kan., succeeding J.

Baker, resigned.

B. J. Peasley, master mechanic of the

Vicksburg, Shreveport & Pacific, has been
promoted to superintendent of motive
power, and also of the .Mabama & Vicks-
burg, and the Louisiana & Mississippi

Transfer at Monroe, La., and J. F. Stan-
ton has been appointed superintendent of

car service at Vicksburg, Miss.

Paul M. Lincoln, commercial engineer
in the employ of the Westinghonsc Elec-
tric & Manufacturing Company, has re-

signed to enter the consulting engineering
field and has organized the Lincoln Man-
ufacturing Company, Cleveland, Ohio,
which will be chiefly devoted to motor
drive for various types of machines.
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Charles Riddell, assistant secretary and

treasurer in the office of the Baldwin

Locomotive Wurks at Philadelphia, Pa.,

has resumed his former position as man-

ager of the Chicago office, and Arthur

S. Cole, manager of the Chicago office,

has been placed in charge of the St.

Louis, Mo., office of the Baldwin loco-

motive Works.

John D. Rogers, formerly shop super-

intendent of the Virginia railroad, and

latterly captam of i-ngineers under the

director general of military railways in

Washington, D. C, having received his

discharge from army service, has received

an appointment on the foreign sales de-

partment of the Baldwin Locomotive

Works at Philadelphia, Pa.

E. W. Smith, superintendent of motive

power on the Central division of the

Pennsylvania, with headquarters at Will-

iamsport, Pa., has been transferred to the

Eastern division, as acting superintendent

of motive power, with headquarters at

Altoona. Pa., and Jolm R. Davis, general

foreman of machine shops at Philadel-

phia, Pa., has been transferred to Altoona.

Henry Gardner, supervisor material

conservation of the Baltimore & Ohio,

with headquarters at Baltimore, Md., has

been appointed corporate mechanical en-

gineer, succeeding M. K. Barrnum. Mr.

Gardner is a graduate of the Massachu-

setts Institute of Technology, and has

had a wide experience in the mechani-

cal departments of the leading railroads

in the eastern states.

George D. Kimball has been appointed

? member of the sub-coal committee, at

Denver, Colo., of the Central Western

region, representing the United States

Fuel Administration. A sub-committee

has been organized at St. Joseph, Mo.,

with jurisdiction over terminals at that

point consisting of S. E. Stohr, chair-

man, and J. W. Bruce, who represents

the United States Fuel Administration.

A. L. Crew, road foreman of engines

en the Santa Fe Coast Lines at Los .An-

geles, Cal., has been appointed general

road foreman of engines. Low Byers

has been appointed road foreman of en-

gines on the first district of the .\rizona

division at Needles, Cal., and C. C. Rey-

nolds, road foreman at Needles, has been

transferred to the third and fourth dis-

tricts of the Los Angeles division at San

Bernardino, Cal., succeeding J. C. Love,

transferred to the third and fourth dis-

tricts at Los .\ngeles.

W. B. Storey, federal manager of the

Atchison. Topeka & Santa Fe, has been

elected president of that road succeeding

F. P. Ripley, resigned to become chair-

man of the board of directors. Mr.

Storey has had an extensive engineering

experience on the western roads. A
graduate of the University of California,

he joined the engineering staff of the

Southern Pacific, and in 1893 was ap-

pointed assistant engineer with the United

States Hydraulic Commission. In 1895

he became chief engineer and general

superintendent of the San Francisco &
San Joaquin Valley. In 1900 he was

appointed chief engineer of the Santa Fe

at Topeka, Kan., and in 1909 and 1910

lie was vice-president in charge of con-

struction, and latterly in charge of both

construction and operation. When the

railroads came under federal control he

was appointed federal manager. He is a

line type of the energetic, accomplished

western railroad man, and a worthy and

fitting successor to Mr. Ripley.

Obituary

H. R. Stafford
Hal R. Stafford, chief engineer of the

Franklin Railway Supply Company, New
^'ork. died of pneumonia at his home in

Plainlield. X. J., on Dec. 9. Mr. Staf-

ford was in his forty-second year and

gave promise of a long life in his chosen

sphere of activity. He began his engi-

neering career with the American Loco-

motive Company at Schenectady, N. Y.,

and was particularly active in the devel-

opment of the early types of Mallet loco-

motives, as well as many other important

improvements in motive power develop-

ments. Latterly he accepted the position

of mechanical engineer with the Economy
Devices Corporation, and was appointed

chief engineer of the Franklin Railway

."supply Company when the latter company
look over the Economy Devices Corpora-

tion. Among the engineering fraternity

generally, and among railroad equipment

constructors particularly, he was univer-

sally acknowledged to be in the front rank

of his profession. In locomotive design

and construction, looking towards the

prime elements of safety, economy and

capacity increasing factors, he has done

great and good service and earned the

respect, admiration and esteem of all who
had the honor of his acquaintance.

Belgian Railways.

The ^horlage of rolling stock is still

acute on the Belgian railways. The res-

toration made by Germany has not been

sufficient to restore the railways to the

pre-war conditions, as the equipment re-

turned was usually found to be in a

bad condition. Orders for 375 locomo-

tives have been placed in the United

States. 125 in Great Britain and 175 in

Belgium. Part of the British stock has

been turned over to the Belgians. .\t the

time of the armistice 932 miles of the rail-

ways had been destroyed. .A.lready all of

this has been replaced. Of the bridges

many of them are of a temporary kind.

Heavy purchases of freight cars have

been made, and the work goes on rap-

idlv.

Railway Supply Manufacturers' Asso-
ciation.

The Railway Supply Manufacturers'

.Association and the .Vllantic City Hotel

Men's Association's executive committees

met in a joint meeting with the general

committee of Section Ill-Mechanical last

month and decided to hold the conven-

tion ne.vt year at Young's Pier in Atlan-

tic City on June 9-16, inclusive. The
earlier part of the week will be devoted

chiefly to locomotives and accessories,

and suhjects relating to cars in the latter

part of the week. The committees are

already appointed under the following

chairmt n : Entertainment, W. K. Krepps,

Crucible Steel Co.; exhibits, J. G. Flatt,

Hunt-Spiller Mfg. Corporation; enroll-

ment, C. H. Gayetty, Quaker City Rub-

ber Co. ; finance, George -X. Cooper, Frost

Railway Supply Co., and transportation,

J. C. Kuhns, Burden Iron Co. J. D. Con-

waj', Oliver building, Pittsburgh, Pa., con-

tinues as secretary of the association.

Extending Armstrong Bros. Plant

Armstrong Bros. Tool Company, of

Chicago, are making extensive additions

:o their plant buildings and equipment

This will include an addition to the Drop
Forge department, a new building for the

hardening and heat treating department

besides a new building for the general

office, and finished stock and shipping de-

partment. Building operations are nearly

completed, and with extensive additions

of new equipment, it will largely increase

the company's production, an increase

urgently needed to meet its rapidly grow-

ing business.

Norwegian Railways.

The Norwegian (jovcrnnient has re-

cently accepted the bids submitted for the

electrification of the railway from Chris-

tiana to Drammer. The bids include

eighteen normal gauge electric locomo-

tives which are to be built at Christiana.

This is the first definite step to be taken

in the plan for the electrification of the

entire Norwegian railway system. The
power is to be obtained from the Haka-
vik power station, which is located not

far from Kongsberg, Norway, where can

be produced about 25.000 horsepower.

Lignite Briquettes

In Saskatchewan and southwestern

Manitoba briquettes from the lignite de-

posits will be made in the immediate fu-

ture. A plant costing $400,000 will be

established during the coming winter,

with a capacity of 30,000 tons a year, and

briquettes will be sold to the coal dealers

in Winnipeg at $9.40 per ton. The op-

portunity for enlargement is said to be

unlimited. The grade of lignite is said to

be of a poor quality, but the finished

product will be of the best.
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Ease of

Application

recommends Dixon's
Graphite Hub Liner for

use as well as its superior

lubricating qualities.

It can be easily and best

applied by means of a

grease gun as its consist-

ency is such that the gun

can be filled by simply

drawing the plunger back.

The plunger should be

marked to indicate the

quantity ejected.

DIXON'S

Graphite

Hub Liner Grease

will properly lubricate

Shoes, Wedges, Hub
Liners, etc., and positively

eliminate cutting and ex-

cessive heating of these

parts. The moving parts

slide on a tough, smooth

veneer of graphite which

affords them protection

under the heaviest pres-

sures and at the same time

reduces friction.

Write today for Circu-

lar No. 89-HR and free

sample for test.

Joseph Dixon Crucible

^^<^ Company ^^<^
JERSEY CITY, N. J.

E*Ubliihed 1827

BOOKS, BULLETINS, ETC.

Building the Pacific Railway, by Ed-

win L. Sabin, published by J. B. Lippin-

cott Company, Philadelphia, Pa. 317

pages, cloth, with 22 illustrations and a

map. Price $2.00.

The story of the building of the first

railroad from the Mississippi to the Pa-

cific Ocean, from Omaha, Neb., to San

Francisco, Cal.—1,770 miles—is told in

this book by one eminently qualified for

the task. With a keen eye to the pictur-

esque the race of the two construction

companies to meet each other in Utah is

ihe story of manly endeavor against time

and space and circumstance. Heroic men
of various tongues and creeds are united

in a mighty impulse to open the gateways

that the East and West of a mighty conti-

nent might be united. It was a battle

with bare hands against the elemental

barriers of Nature in her hitherto im-

penetrable solitude, and in its way an

unparalleled triumph of human skill and

industrj'. It is peculiarly fitting that in

the present year, the fiftieth anniversary

of the completion of the great work, the

story should be embalmed in permanent

form while some of those who took part

in the work are still hving. It is also

gratifying to note that the work has been

done so thoroughly, and a debt of grati-

tude is due to the author for tliis notable

contribution to the railroad literature of

cur time.

Electric Arc Cutting and Welding,

Published by the Electric Arc Cutting

and Welding Company, 222 Halsey

street, Newark, N. J. Price $1.25.

This is an admirable instruction book

furnishing in compact form complete de-

tails of the most approved methods of

setting up and operating the A-C cutting

and welding machine and electrodes, with

useful data on welding definitions, ma-

terials and methods. There are over one

hundred illustrations illustrating almost

every conceivable kind of work that may

come into the hands of the welder in

every variety of work, and all of which

are the results of actual experience that

has been crowned by perfect accomplish-

ment. The chief merit of the work is the

terse and comprehensive treatment of each

particular subject, admitting in this brief

and clear method a variety of special

welding which we have not seen describe<l

fir ilhistrated in any other work of the

kind.
I
The book is, therefore not only

fitted for the beginner but even the most

(Xpert welder may learn much from the

work, as the matter has been diligently

cfilkcled from the most advanced Amcri-

ran and European practice. The work

deals with all varieties of metals, describ-

ing the best methods of treatment for

each kind. .\ carefully prepared index

enhances the value of the work.

Prepare for Winter
Keep the lines open and

maintain running schedules

by equipping regular loco-

motives with

Ray Snow Flangers
(Modified Priest)

and

Ray Snow Plows

TheQ^hpGCo.

90 WEST ST.

NEW YORK
People* Gas BIdg., Chicago

Ry. Exchange Bldg., St. Loui*.
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COLUMBIA
DEVICES

Origin.,

Columbia Lock Nut Assembled

Made Hexagon and Square

Square

Columbia Gib Nut Lock

Make your work light-

er, protect your reve-

nue earners and insure

smooth running cars

and engines. Illustrated

booklet mailed upon
request.

Columbia Nut
& Bolt Company

INC.

Bridgeport, Conn.

Baldwin Record.

laiik-lr.-imf l.ncoiiuilivcs is llic spe-

cial subject to which Record No. 94, is-

Micd by the Baldwin Locomotive Works,

is devoted. Nine distinct types are de-

scribed and illustrated, all of them are of

the narrow-gaRC type and are particularly

suitable for industrial contractors, and

tlicr classes of special service, and are

much employed on lines in foreign coun-

tries. The types shown range from the

lOur-coupled tank-frame locomotives for

j.iyne Arthur Monques, Africa, with a

weight of 11.000 lbs., to the six-conpled

tank-frame locomotives for the British

War Mission, with a total weight of

.^3.600 lbs. A peculiarity of these locomo-

tives is in the frames constituting the

'ides of the water tank, which is placed

lictween them. This location of the water

tank under the bailer results in a com-

paratively low center of gravity for the

entire locomotive. The valve gear is

necessarily placed outside the wheels. A
simple design of the Marshall valve gear,

modified to suit the requirements of loco-

motive service, is usually applied, but in

the larger sizes the Walschaerts gear is

sometimes used. The firebox can be de-

signed to burn coal, wood or oil for fuel.

The Railway Problem.

Charles Whiting Raker contributed an

excellent article to an engineering jour-

nal, which is reprinted in pamphlet form,

and strongly recommends public co-oper-

ation as a solution to secure efficient op-

eration and fair treatment to labor, capi-

tal and the public. The pamphlet is

lieing widely distributed among the

members of Congress and various or-

ganized bodies interested in the future

welfare of the railroads, .^s a solution

of the difficult problems involved in the

return of the railroads it cannot fail to

receive that degree of consideration which

the importance of the subject demands.

Superheaters

Bulletin No. 0, issued by the Locomo-

tive Suixrheaier Company, New YorK,

contains a reprint of the report of the

Traveling Engineers' Association on the

subject of locomotive performance when
equipped with superheater appliances, and

emphasizes the important advantage to

be gained by the use of the superheater.

In view of the rapid introduction of the

apparatus, the surpassing merits of the

device as perfected by the enterprising

company arc already thoroughly well

known. Nothing but a shortage of meana
keeps many of the older types of loco-

motives from being equipped with the

fuel-saving, power-producing device.

Machine Shop Tools

Catalogue li-l?, issued by the Arm-
strong Brothers Tool Company, Chicago,

III., presents interesting details in regard

to the latest improvements in ratchet

drills, tool holders, lathe dogs and other

tools and accessories manufactured by the

company, which in its special field is un-

surpassed.

Sulphur in Coal.

.\ study of the forms in which sulphur

occurs in coal is the subject treated in

Bulletin No. Ill, issued by the Engineer-

ing Experiment Station, University of

Illinois, Urbana, III. The authors are

A. R. Powell, a graduate of the Univer-

sily, and S. W. Parr, professor of ap-

plied chemistry, and it may be briefly

stated that their labors have resulted in

the development of a method for analyz-

ing the dififcrent forms of sulphur in

coal, with full descriptions of the ap-

paratus, with a summary of methods for

analyzing the different forms of sulphur

in coal by other investigators. The book

extends to 66 pages with numerous tables

and figures. Copies may be had by ap-

plication to the Experiment Station.

Price 30 cents.

For Testing and Washing
LocoiTDtive Boilers

Rue Boiler Washer
and Tester
SEND FOR CATALOGUE

Rue Manufacturing Co.
228 Cherry Street Philadelphia, Pa.

ers of
n and
Chrck Valv

ASHTOIV
POP VALVES AND GAGES
The Quality Goods That Last

The Ashton Valve Co.
271 Franlclin Street. Boalon. Mau

DUNER
CAR CLOSETS

DUNER CO.
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